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The Occurrence of an Unusually High-Level 
Radioactive Rainout in the Area of 
Troy, N.Y. 


Herbert M. Clark 
Department of Chemistry, Rensselaer Polytechnic Institute, Troy, N. Y. 


N April 25, 1953, at 8: 30 a.m. EDT, the sev- 
enth nuclear bomb in the spring series was 
detonated from a 300-ft tower at the Nevada 
proving ground. Thirty-six hours later, on 

the evening of April 26, an unusually violent electrical 
storm ended what had been a warm and sultry spring 
day in Troy—2300 mi from the proving ground. The 
storm, characterized by extremely high winds, hail, and 
torrential rains, was one of the worst flash storms to 
hit the area in recent years. It flooded streets and cel- 
lars, undermined buildings, and caused heavy damage. 

The storm was unusual in another respect in that it, 
unknown to the residents of the area, had left in its 
wake an exceptionally high, though not hazardous, 
deposition of radioactive material. This became evi- 
dent on the day following the storm when the back- 
ground rates were determined for the G-M counters in 
the radiochemistry laboratory at Rensselaer Polytech- 
nie Institute. The background rate for the shielded 
G-M counter located nearest the outside wall of the 
counting room was observed to be more than 3 times 
greater than the normal rate of about 30 counts /min. 
For each of the other G-M counters, the increase in 
background was less, the greater the distance of the 
counter from the outside wall. Outside the building, it 
was observed that the level of beta and gamma radia- 
tion on the pavement, sidewalks, soil, and so on, was 
great enough to be readily measured with portable 
radiation survey meters. It thus became evident that 
the extent of the rainout was much greater than that 
detected in the area from any previous nuclear de- 
tonation. Previously, the presence of fission products 
had been detected in rain and snow, but only after 
concentration and examination of the residue with 
sensitive counting equipment. 

In order to evaluate the possibility of immediate 
radiological hazard resulting from the rainout and, 
at the same time, secure information on the charac- 
teristics of the deposited radioactive material, various 


types of radioactivity measurements were made for a. 


variety of materials subjected to the rainout (1). The 
latter included asphalt and concrete pavement, pieces 
of paper and cloth, surface water left in puddles, 
leaves from burdock and dandelion plants, reservoir 
water, tap water, and asphalt roofing shingles. 
Ground contamination was measured with a port- 
able G-M type survey meter equipped with a G-M 
tube of wall thickness 30 mg/em* and with a “Zeus” 
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ionization chamber survey meter (2). Both instru- 
ments were calibrated for gamma radiation with a 
radium standard. Gamma-ray and beta-plus-gamma- 
ray measurements were made at distances of 1 in. 
and 3 ft above the ground. A few of the observed 
values are listed in Table 1. Although all values are 


TABLE 1. Ground contamination. 
Height 
of Meter readings 
Days meter (mr/hr)* 
Location after 
arrival ground 
(in.) B+y Y 
Downtown Troy 1.1 1 5 
Watervliet 1.1 1 6 0.4 
R.P.I. eampust 
a) 0.7 1 4.5 
36 0.75 0.3 
b) 1.1 36 8 4 
¢) 3.5 1 1.2 3 
36 0.5 12 
5.5 1 6 
36 2 -10 
7.5 1 5 10 
36 2 -10 
9.5 1 4 .08 
36 12 .06 
d) 3.6 1 15 1.3 
7.5 1 5.5 0.7 
9.5 1 4.5 5 
2.1 1 120 6 
3.6 1 70 5 
7.5 1 15 1 
9.5 1 1l 


* The last four readings were made with a “Zeus” meter ; 
all others were made with a G-M type meter. 

+ Four different locations on the campus are listed ; loca- 
tion (d) is a “hot spot” on pavement near a drain spout. 


expressed as meter readings in units of milliroentgens 
per hour (mr/hr), the values are significant for dos- 
age calculations only for the gamma-ray measure- 
ments. As would be expected, the observed gamma-ray 
dosage rates were essentially independent of the height 
of the detector above the ground. 

In order to calculate the accumulated gamma-ray 
dosage that could have resulted from continuous ex- 
posure to the ground contamination, a value of 0.4 
mr/hr was taken to be representative of the gamma- 
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ray dosage rate 1.1 days after arrival, and it was 
assumed that the rate of decay of the ground con- 
tamination was given by the ¢-?-? law. The accumu- 
lated gamma-ray dosage rate was found to be 55 mr 
for a 10-wk exposure. This is in addition to the ac- 
cumulated dosage from natural background of about 
25 mr, based on an observed average background rate 
of about 0.015 mr/hr for this area. For comparison, 
the accepted safe level is 3000 mr for a 10-wk period. 
It should be pointed out that it is customary to cal- 
culate the radiological hazard of ground contamina- 
tion in terms of gamma-ray intensities only. Thus, it 
is assumed that people will not be in close contact with 
the ground for long periods of time and that shoes and 
clothing will absorb any beta radiation with a signifi- 
eant range in air. 

The observed ground contamination in this instance 
was sufficient to serve as the basis for an exercise for 
the local civil defense radiological group. Although 
there were several days of rain immediately after the 
rainout, the activity was firmly adsorbed on the pave- 
ment and disappeared at a rate about equal to that 
for decay alone. 

Autoradiographs showing the presence of fission 
products were obtained by placing Eastman No- 
Sereen Medical X-ray film in contact with samples 
of leaves and other materials for exposure times of 
24 hr. Porous materials, such as paper and cloth, and 
materials with a rough surface, such as wood, asphalt 
shingles, and burdock leaves, were found to have the 
greatest radioactivity. The distribution of fission prod- 
ucts on the surfaces of a piece of asphalt shingle and 
a burdock leaf is illustrated in Fig. 1. In general, for 
each specimen, the autoradiograph consisted of many 
small circular spots, which were rather uniform in 
area, plus several large patches of irregular shape. 
The activity was very firmly held to these surfaces 
and could be only partially removed by treatment 
with hot concentrated hydrochloric acid. 

An estimate of the surface activity in disintegra- 
tions per minute per square foot was obtained by beta 
counting samples cut from leaves, paper, and so forth. 
The samples, having an area of 3.14 em?*, were cut 


Fic. 1. 


Autoradiographs. On the left is a piece of 
asphalt shingle, 4 em at the base. On the right is a bur- 
dock leaf, 6 cm maximum width, 9 em length. 
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TABLE 2. Distribution of deposited radioactivity. 
10° dis./min 10° dis./min 
ft? at ft? at 
Sample arrival Sample arrival 
time ~ time 
Burdock leaf* 
Paper 13.5 
1 3.9 
Cardboard 8.8 
2 3.4 
Asphalt shingle 1.8 
3 2.2 
Dandelion leaf* 
4 2.1 1 1.5 
5 1.8 2 0.6 
6 11 3 0.5 
7 0.6 4 0.3 
8 0.3 
9 0.2 


* Samples were cut from several leaves. 


with a cork borer and were mounted on flat circular 
copper disks 1 in, in diameter. Beta-activity measure- 
ments were made with calibrated G-M tubes having a 
window thickness of 2 to 3 mg/em?. The results are 
shown in Table 2, where the values listed for the ar- 
rival time were calculated by applying the t-?-* law 
to the April 25 detonation. The observed wide range 
of 0.2 x 10° to 13.5 x 10° disintegrations/min ft? is not 
surprising in view of the nonuniform surface distribu- 
tion of fission products revealed by the autoradio- 
graphs. The contamination per square foot is com- 
parable with that reported by Eisenbud and Harley 
(3) for fallout from the 1952 tests as settled dust at 
stations in Utah and Nevada in the 200 to 500 mi 
annulus around the test site. 

A sample of rain water collected from a puddle on 
the asphalt pavement of the campus was dried down 
and counted with an end-window G-M tube. The ac- 
tivity was found to be 270 micromicrocuries per milli- 
liter (uc/ml) at the time of sampling, 0.7 days after 
arrival. 

Four samples of water were taken from the Tom- 
hannock Reservoir on April 28, 1.8 days after arrival. 
This reservoir is one of several unfiltered supplies that 
serve Troy. It is located about 6 mi northeast of the 
city and has a capacity of 13.7 billion gallons. In ad- 
dition, four samples of tap water were collected during 
the period April 27 to May 12. All reservoir and tap 
water samples (2 liters) were concentrated by evapo- 
ration in 3-liter porcelain evaporation dishes, which 
were heated on electric hot plates in a chemical hood. 
The residues were transferred to tared nickel-plated 
steel cupped planchets 1 in. in diameter and 14 in. 
deep. A polyethylene policeman was used during each 
quantitative transfer operation. The samples were 
dried under a heat lamp, reweighed, and beta counted 
with the end-window G-M tubes. In the calculation of 
the activity in micromicrocuries per milliliter, a self- 
absorption correction was applied. This correction was 
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TABLE 3. 


Radioactivity of Tomhannock reservoir 
water and Troy tap water. 


Activity 
Days at col- 
Sample after lection 
arrival* time 
(jape/m}) 
Reservoir water 
1) Surface water near intake 1.8 0.80 
2) Surface water near intake 1.8 74 
3) Raw water before chlorination 1.8 .96 
4) Raw water before chlorination 1.8 58 
Tap water? 
1) 2.63 
2) 2.0 1.21 
3) 6.1 0.24 
4) 16.1 .034 


* Time when collected. 
+ Not from the Tomhannock supply. All samples were from 
the same tap. 


estimated from external absorber measurements. Table 
3 is a compilation of the data for reservoir and tap 
water samples. 

During the first day after arrival, the activity of 
drinking water was greater than 1 wuc/ml or about 
100 to 1000 times greater than the natural radioac- 
tivity generally associated with surface and ground 
water, namely 10-'! to 10-2” gram of radium per liter 
(4) or about to 10-* wue/ml. About 50 euries of 
fission products were contained in the Tomhannock 
Reservoir alone during the first day after the rainout. 
It is of interest to note that the highest activity of 


TABLE 4. Limits for fission-product concentration 
in drinking water. 


Concentration Reference 


99,000 pye/ml: acceptable beta-gamma activ- 

ity for water to be used on an emergency 

basis for a 10-day consumption period im- 

mediately following a nuclear explosion. 8 
30,000 ppe/ml: acceptable beta-gamma activ- 

ity for water to be used on an emergency 

basis for a 30-day consumption period im- 

mediately following a nuclear explosion. 8 
5,000 yyec/ml: total fission-product activity, 

3 days after formation, such that the water 


could be used for any period of time. 6 
70 wye/ml: maximum permissible concentra- 
tion of Sr® for continuous exposure. 9 


0.8 puc/ml: maximum permissible concentra- 
tion of Sr® (with Y) for continuous ex- 
posure. 9 
0.1 ppe/ml: provisional permissible concen- 
tration of an unkown mixture of beta or 
gamma emitters.* 9 


* This maximum concentration is intended for use as a 
provisional guide when only the gross activity is known. If 
essentially all of the activity can be accounted for, the maxi- 
mum permissible concentrations are those that have been 
established for the radioisotopes in the mixture. In general, 
the values (9) are much higher than 0.1 puc/m! for radio- 
isotopes present in significant quantities in fallout or rainout. 
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Fic. 2. Deeay curves for: A, asphalt shingle; B, cloth; 
C, tap water sample No. 1; D, tap water sample No. 2; 
E, reservoir water sample No. 3; F, reservoir water sam- 
ple No. 1; G, ‘‘excess’’ background rate for G-M counter. 


the water monitored near the Nevada test site, extra- 
polated to 3 days after detonation, during the spring 
1953 test series was 87 puc/ml (5). The highest ac- 
tivity of surface water examined near the Nevada test 
site, at 3 days after detonation, during the spring 1952 
test series was only 1.1 x 10-* wue/ml (6). During the 
same period of 1952, the maximum activity observed 
for the surface waters of Massachusetts was 0.14 
uuc/ml (7). For comparison, some of the published 
values for the maximum permissible concentrations of 
fission products in drinking water are compiled in 
Table 4. 

The rate of decay of the fission-product activity was 
determined for the reservoir and tap water and sam- 
ples of other materials. A few decay curves, including 


TaBLe 5. Exponent in the decay equation, A = A,t-*. 
Sample n | Sample n 
Cloth 1.26 Asphalt shingle 1.26 
Reservoir water Tap water 
1) 1,30 1) 1,44 
2) 1.27 2) 1.46 
3) 1.30 3) 1.52 
4) 1.37 
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Fig. 3. Dieout curve for tap water: A, hypothetical 
decay for tap water sample No. 1 according to the t** 
law; B, observed decay for tap water sample No. 1; C, 
observed dieout for tap water. 


the curve for the “excess” background rate for one 
G-M counter, are illustrated in Fig. 2. When the decay 
curves are represented by an equation of the type 
A=A,t", the values of n obtained vary from 1.26 to 
1.52, as is shown in Table 5. Although the differences 
are not very great, it appears that the activity of the 
tap water samples decayed more rapidly than that 
found on the surfaces of various materials. Appar- 
ently, some fractionation of the fission-product mix- 
ture had occurred in the case of the tap water. 

The dieout—that is, over-all rate of disappearance 
of fission products from tap water—is shown in Fig. 
3. For comparison, the rate of decay of the first tap 
water sample collected is shown together with the rate 
expected on the basis of the t-'? law. The dieout for 
tap water is seen to be greater than the radioactive 
decay rate during the period of 15 days after the ar- 
rival of the fission products. During this same period, 
the turbidity of the water, which was very marked im- 
mediately after the storm, slowly decreased. 

Beta-ray absorption measurements were made for 
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Fie. 4. Beta-ray absorption curve. 


several samples. A typical absorption curve obtained 
for a piece of contaminated cloth 0.8 day after ar- 
rival is shown in Fig. 4. Although the curve is typical 
for a complex mixture of beta emitters, it may be re- 
solved into at least three groups, for which the aver- 
age energies are approximately 0.8, 0.3, and 0.1 Mev. 
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Oxygen Poisoning and X-irradiation: 
A Mechanism in Common’ 


Rebeca Gerschman, Daniel L. Gilbert, Sylvanus W. Nye, Peter Dwyer, 
ei and Wallace O. Fenn? 


Department of Physiology and Vital Economics, 
The University of Rochester School of Medicine and Dentistry, Rochester, New Y ork 


CONSIDERATION of various isolated re- 
ports in the literature has led us to the hy- 
pothesis that oxygen poisoning and radia- 
tion injury have at least one common basis 

of action, possibly through the formation of oxidizing 
free radicals. This article reviews the pertinent ma- 
terial that led to this hypothesis and also presents the 
supporting evidence obtained from (i) experiments 
on the protective action against oxygen poisoning by 
substances of varied chemical nature known to increase 
resistance to irradiation, and (ii) experiments on the 
survival in oxygen of mice irradiated and exposed to 
high oxygen tensions simultaneously or at different 
intervals. 

Concerning free-radical formation, it is generally 
believed that the chemical actions of ionizing radiation 
on aqueous solutions are mainly indirect (1), involving 
the primary formation of the free radicals H* and OH" 
with subsequent formation of H,O,, atomic oxygen, 
and HO,° (2). In the presence of oxygen, increased 
amounts of the powerful and quantitatively important 
OH’, as well as the less reactive but more persistent 
HO,*, would be expected. 

Free-radical formation is also expected in normal 
oxidative metabolism. One mechanism by which mo- 
lecular oxygen can be reduced is the compulsory uni- 
valent transfer of electrons described by Michaelis 
(3), aeeording to: which, in the presence of protons, 
one may expect the formation of OH*, HO,*, and 
H,0,. Daniels, et al. (4) have discussed the possible 
oceurrence of an oxidizing free radical RO,* during 
the reduction of oxygen, and several other authors 
(5-10) have indicated the occurrence of free radicals 


1 Based on work performed largely under Contract AF18- 
(600)556 with the USAF School of Aviation Medicine, Ran- 
dolph Field, Texas, and in part under contract with the 
United States Atomic Engery Commission at The University 
of Rochester Atomic Energy Project, Rochester, N.Y. 

2 We are much indebted to H. A. Blair, director of the AEC 
Project, for his valuable advice, encouragement, and help: 
Elmer Stotz, head of the Department of Biochemistry, for 
his generous help in writing this paper; T. R. Noonan, asso- 
ciate professor of radiation biology, without whom the 
carrying out of the experiments would have been impossible ; 
Jonas Richmond for the helpful discussions on basic concepts 
and his aid in writing this manuscript; S. L. Crump, assist- 
ant professor of radiation biology, for advice and help in the 
Statistical treatment of the data; Martin Morrison for his 
helpful criticisms; M. Bergel for his help in obtaining the 
propyl gallate from Erich Boehm, Nipa Laboratories, Ltd., 
Cardiff, England, and the nordihydroguiaretic acid from 
Aladar Fonyo, W. J. Strange Co., Chicago, Ill. ; EB. R. Squibb 
and Co. for the 8-mercaptoethylamine ; and F. P. Luduena, 
Sterling-Winthrop Research Institute, for the oxytyramine. 
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as such or bound with enzymes in normal metabolic 
reactions. As one of the reactants, it might be expected 
that increased concentrations of oxygen would increase 
the formation of oxidizing free radicals. 

Indication of certain similarities between oxygen 
poisoning and x-irradiation results from the study of 
the many reports in the literature dealing with their 
effects. On the basis that increased metabolism might 
result in an increased production of free radicals, and 
vice versa, it is not surprising that variations in oxy- 
gen toxicity with metabolic activity have been noted. 
Thus, in oxygen poisoning, it has been observed that 
a decreased metabolism has a protective effect and an 
increased metabolism has a detrimental effect (11, 12). 
Several reports indicate that the same may be true 
for x-irradiation, but this matter has not been con- 
clusively clarified (13-15). 

The in vitro inactivation of some thiol enzymes has 
been demonstrated in oxygen poisoning (16, 17), and 
in irradiation (6, 18). On the other hand, a measurable 
in vivo decrease of SH groups right after irradiation 
(14) has not been observed. However, one must not 
necessarily rule out the possibility that the inactivation 
of SH groups may be responsible in part for the toxic 
effect of x-irradiation. Thus, Forssberg (19) has pos- 
tulated that, even though a vital component in the cell 
may be almost completely protected against x-irradia- 
tion, the cell may still be highly sensitive in small but 
vital areas. This same type of reasoning could be 
applied to oxygen poisoning. Paul Bert and others 
(12, 20) have found that oxygen poisoning causes a 
decrease in metabolism. Some investigators, on the 
other hand, have not observed in vivo a decreased respi- 
ration after oxygen poisoning (21) or after x-irradia- 
tion (22, 23). However, it should be taken into consid- 
eration that oxygen uptake may not always be a 
reliable index of the energy that can be utilized by 
the cell. For example, if the phosphorylating mecha- 
nisms are altered (24), then, even though the oxygen 
uptake may not change or may even increase, the pro- 
duction of utilizable energy may be greatly decreased. 

In ionizing radiation, there is evidence that the 
oxidizing free radicals may be responsible for de- 
naturation of enzymes (18) as well as for the depoly- 
merization and other chemical effects on nucleic acids 
with an associated in vivo (25) and in vitro aftereffect 
(4, 26-29). An in vitro aftereffect has also been re- 
ported for other substances (30, 31). 
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TABLE 1. 


The effect of protective agents* in mice submitted to 6 atm of oxygen. 


No. of Mean survival Difference “Po? (%) 
animals time (min) (min) 
athi 37 2 5.7 5 
20 144 52.9" 6.18 0.0 
, ine q 979 
— 319+ 3.53 0.0 
or - 59.6 9 
—_ 20 “182 166 4.92114 0 
y ihy iaretic aci 95 ‘ =e 98 
5% saline control 43.5% 165 16.04 3.25 0.0 
; 5 95 
— 25 30.9% 1.68 85+ 3.19 08 


* Doses are given per 20-g mouse I.P. Controls included solvents where necessary. 
+ Propyl gallate in a system containing citric acid and butylated hydroxyanisol. 


It has been demonstrated, not only that anoxia de- 
creases the acute lethal effects of ionizing radiations 
on rats and mice (32, 33) and on several other biologi- 
cal systems, but also that increased oxygen tensions 
enhance the effect of irradiation (34, 35). Both oxygen 
and x-rays produce identical aberrations of chromo- 
somes of Tradescantia microspores (36) and strikingly 
similar histological changes in the testis of rats (37). 
Vitamin E (38-40), vitamin P (38, 41), and cobalt 
(16, 42, 43) have been shown to give some protection 
against oxygen poisoning and also against x-rays. In- 
sulin, on the other hand, enhances sensitivity to ir- 
radiation (44) and to oxygen poisoning (45, 46). 

By virtue of these considerations, we were led to 
two types of experiments: (i) to test, in the case of 
oxygen poisoning, the effectiveness of substances that 
have been demonstrated to protect against x-irradia- 
tion; and (ii) to test the combined effect of x-irradia- 
tion and oxygen poisoning on the survival of mice. 

f-merecaptoethylamine (47), ethanol (48), gluta- 
thione (49, 50), eysteine (5/, 52), and oxytyramine 


TABLE 2, 


(53) have been shown to protect mice against the 
lethal effect of x-irradiation. Table 1 demonstrates that 
these agents also increase the survival time of mice 
exposed to high oxygen tensions. b-mereaptoethylamine 
is not only of interest because it possesses an SH 
group, which might account for its protective action, 
but also because it is part of Coenzyme A. In this 
connection, Baeq and Herve (54) have found that 
Coenzyme A, in equimolecular concentrations, seems 
to be much more active than b-mereaptoethylamine as 
a protector against x-rays. In some preliminary ex- 
periments, we have also used Coenzyme A and have 
found that 3 mg of Pabst Coenzyme A per 20-g mouse, 
injected intraperitoneally, has some protective action 
against oxygen poisoning. Since Coenzyme A is a co- 
enzyme for a number of enzymatic systems other than 
the pyruvie oxidase system, it would be well to keep 
in mind the possibility that x-rays and high oxygen 
pressure might affect any of these systems through a 
primary action on Coenzyme A. 

The possible role of changes produced in the oxida- 


Effect of previous radiation on survival of mice in high oxygen pressures with 


varying intervals between radiation and oxygen exposure.* 


Mean survival time (min) 


No.of Pressure Std.error 
Series Interval expts. (atm) Sex of dif.t P’’ (%) 

I Simult. 3 5 m 71.3 56.9 14.4 5.3 0.7 
Ta 5 hr 2 5 m 65.0 59.0 6.0 6.4 34.8 
II 2 min 2 6 f 49.1 33.9 15.2 2.8 0.0 
IIt 30 min 3 6 f 44.5 39.1 5.4 2.3 1.9 
IV 2hr 4 6 f 35.9 31.4 4.5 1.9 1.8 
Vv 5 hr 3 6 f 35.9 37.2 -1.3 2.3 56.9 
VI 18 hr 3 6 f 40.9 42.8 -19 2.3 40.7 


missed). 


* In each experiment, 20 mice were used, 10 irradiated and LO controls (occasionally an observation on one mouse was 


+ Notes on the statistical analysis of the data: There was no evidence of heterogeneity of variance from one group of 
animals to another of the same sex. Males varied substantially more than females, Within any series of experiments, there 
was no evidence of interaction between experiments and treatments. The standard errors for each sex are based on a pooled 
extimate of the within-group variance from all experiments with animals of that sex. 
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INTERVAL BETWEEN IRRADIATION AND OXYGEN 
Fig. 1. The ordinates are differences in survival time 


(min) resulting from exposure to x-irradiation compared 
with that from exposure to oxygen alone. The abscissas 
are the intervals between exposure to radiation and to 
oxygen. The shortest interval is 2 min. The animals re- 
mained in the high oxygen until death, and the survival 
times were measured from the time 6 atm was attained 
until the time of death. The maximal shortening caused 
by prior irradiation is 31.0 percent. Data of series II-VI 
in Table 2. 


tion of essential fatty acids by x-rays has been dis- 
cussed by Mead (55) and by oxygen poisoning by Pen- 
rod (56). Of interest in connection with a preferential 
oxidation of the “antioxidants” propyl gallate and 
nordihydroguiaretic acid, demonstrated by Tappel, 
et al. (57), is their protective effeet against oxygen 
poisoning, as shown in Table 1. We have also obtained 
some evidence suggesting a possible protective effect 
against x-irradiation injury. 

In the second type of study, mice were treated with 
x-rays and oxygen at the same time and in sequence 
with various intervening periods. In these experiments, 
the total time of irradiation was about 35 min, and the 
dose was approximately 8800 roentgens (r) (58). 
The survival times with irradiation in oxygen are 
given in Table 2. In series I, radiation was applied 
while the mice were in oxygen (59). In series II, oxy- 
gen was applied 2 min after the end of radiation and 
was continued until death occurred. In series III, IV, 
V, Ia, and VI, a delay of 30 min, 2 hr, 5 hr, 5 hr, and 
18 hr, respectively, intervened between the end of 
radiation and the application of oxygen. Because the 
experiments with simultaneous irradiation and oxygen 
poisoning (series 1) were done with male mice exposed 
to 5 atm, and the experiments with varying intervals 
between irradiation and oxygen poisoning were done 
with female mice exposed to 6 atm, series Ia was de- 
signed to facilitate comparison between these two sets 
of experiments. When male mice were exposed to 5 
atm of oxygen 5 hr after the standard radiation 
exposure, no significant differences in survival time 
were noted between irradiated and control mice. 

Figure 1 illustrates that irradiation produces an 
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effect that is synergistic with oxygen poisoning in de- 
creasing the survival time of mice exposed to high 
oxygen pressure. When x-radiation and oxygen are 
applied simultaneously or within 2 min of each other, 
a marked decrease of survival time in oxygen is noted. 
The effect is still significant, although smaller, when 
oxygen treatment followed radiation by 30 min and 
2 hr, and is completely absent or slightly negative after 
an intervening period of 5 hr. 

From the experiments reported and the considera- 
tions presented, it would appear that irradiation and 
oxygen poisoning produce some of their lethal effects 
through at least one common mechanism, possibly that 
of the formation of oxidizing free radicals. 
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Plant Materials Used by Primitive Peoples 
to Affect Fertility 


Henry de Laszlo and Paul S. Henshaw 


Fertility Research Center, Colnbrook, Bucks, England, and 
Planned Parenthood Federation of America, Inc., New York, N.Y. 


ECENT publications (7-3) have stressed the 
need for finding inexpensive and harmless oral 
agents capable of controlling human fertility. 
Numerous agents are known which affect fer- 

tility, both in a positive and a nezative sense but 
have side effects, some of which are undesirable. One 
method of finding useful materials is the screening 
of naturally occurring substances to discover those 
with the optimum characteristics that will guide chem- 
ists to the synthesis of the ideal drug. 

As work goes forward on other approaches, it may 
be profitable to consider the information acquired by 
ancient and more remote peoples concerning the use 
of herbs and various plant materials for fertility con- 
trol purposes. Such information, almost completely 
unevaluated, is available in fragmentary form about 
many plants found in all latitudes. It comes primarily 
from the collected folklore of primitive peoples, from 
the literature of so-called “popular medicine” of West- 
ern cultures, from 19th-century books on medical bot- 
any, and from old materia medica. 

Information from such sources is to some extent 
held in question by modern investigators who often 
dismiss the accounts as superstitions or “old wives’ 
tales.” Confidence in such sources of information may 
be strengthened, however, by recognizing examples of 
valuable drugs recently isolated from plants used by 
primitive peoples for generations. 


1. Many soils have been claimed to cure human ills; 


molds from them provide us today with valuable 
antibioties (4). 
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2. The powerful antithrombic agent ‘‘Rutin’’ is 
found in Ruta graveolens. 

3. Muscle relaxant Tubo-Curare is extracted from 
the Indian arrow poison of Guiana (5). 

4. The heart-regulating agent, cratioaegolie acid, 
and other unidentified active substances are found 
in Crataegus oxyacantha (6). 

5. The alkaloids of Indian Rauwolfia serpentina re- 
duce blood pressure and act as a general sedative 
(7). 

6. The glucoside Foliandtin from the oleander shrub 
provides a cardiac stimulant of great value to 
elderly patients (8). 

7. The coronary stimulant ‘‘khellin’’ is obtained 
from Amani visnaga (9). 

8. The antimalarial ‘‘Febrifugine’’ from Hydran- 
gea (ancient Chinese Chang-Shan roots) has been 
isolated and synthesized very recently (10). 


Even greater confidence may be gained by referring 
to the recent scientific literature (2) on the desert 
herb, Lithospermum ruderale, used by Indians in the 
southwestern part of the United States for fertility 
control purposes. 

The authors, working separately at first, have ac- 
cumulated a list of more than 100 plants reported to 
contain substances that affect human reproduction. 
These have been classified into three categories: 

Oc—so-ealled oral contraceptives thought to cause 
temporary sterility. 

Oc,—substances which in certain doses are believed 
to interfere with implantation or gestation but which 
might well prove to be in class Oc if used in smaller 
concentrations. 


Science, Vol. 119 


or 
ae 
Si 
(tho 
: 
— 
Ach 
; 
Ana 
(3 
4 
Apo 
f 
: 
: 
Ari: 
( 
Asa 
Ase 
Ase 
As] 
n 
Ba 
I 
/ Be; 
I 
I 
Cal 
|| 
Ma 


119 


Oc.-—emmenagogues, plant materials believed to 
affect menstruation, many of which after investi- 
gation might be put in class Oc when their active 
principles have been isolated and their therapeutic 
activity determined. 


Sixty of the plants for which full scientific names 
are available and for which there is some information 
(though mostly unscientific) have been selected for 


TABLE 1. 


inelusion in the compilation of Table 1. The plant 
names have been listed alphabetically and the category 
(Oc, Oc,, or Oc,) is shown. It is stressed that, so far 
as is known, none of the plant materials (excepting 


Lithospermum extracts) have been studied from the 


standpoint of deleterious side effects. Some of the 
plants listed are known to contain poisonous sub- 
stances—any indiscriminate use would be dangerous. 


Selected list of plants reported to contain substances that affect human reproduction. 


Botanical name 


Common name 


Country and group 


Achillea millefolium 
(11) 


Ananas comosus L., Merr. 
(sativa L.) (12) 


Anodendron paniculatum 
A.DC, (13) 


Apocynum androsaemi- 


foliunm (14) 


Arisaema triphyllum (1.) 
Schott (15) 


Aristolochia clematitis L. 
(16) 


Asarum canadense 1., (17) 


Asclepias hallii Gray (18) 


Asclepias syriaca 1. (19) 


Asparagus officinalis 
& acutifolia L. (20) 


Asplenium adiantum- 
nigrum (22 


Bahia dissecta (Gray) 
Britton (18, 23) 


Begonia balmisiana 
Ruiz. (24) 


Byrsonima crassifolia 
H.B.K. (25) 


Caladium segquinum Vent. 
(26) 
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yarrow 


pineapple 


leurapaseikitong 
creeper 


dogbane 


indian turnip 


birthwort 


wild ginger 


milkweed 


petits-cochons 


asparagus 


black spleenwort 


**twisted medicine’’ 


begonia 


nanche 


poison arum 


Use; comments 


N. Europe 


Malaya 


Assam 


N. America 


N. America (Hopi) 


Hungary 


N. America 


Colorado (Navaho) 
Quebee, Canada 
S. Europe 


India-Himalayas 


N. America (Navaho) 


America 


C. America (Oaxaca) 


8S. America (Indian) 


Oc, Oc, Powdered plant mixed with nor- 
mal diet (25-50% cone) to suppress 
estrus; hot infusion used 


Oc,. Unripe pineapple juice taken raw, 
sometimes salt added 


Oc,. Root crushed in water taken 3 or 5 
times a day at intervals of 2-3 hr to 
aid parturition 


Oc. Roots boiled with water and liquid 
drunk once a week 


Oc. Decoction of powdered, dried root, 1 
tsp in % glass cold water strained and 
drunk prevents conception for 1 yr; 
two tbs hot infusion renders permanent 
sterility 

Oc, Oc, Seed parts used to prevent fer- 
tility and menstrual pain 


Oc. Root and rhizome boiled slowly in a 
a little water for a long period; decoe- 
tion drunk by women 


Oc. Infusion of plant drunk after child- 
birth 


Oc. Handful of roots and rhizomes dried 
and powdered, infused for 20 min in 
pint of water and drunk to produce 
temporary sterility 

Oc, Oc,. Fresh or dried berry decoction 


drunk as contraceptive; fruit or plant 
infusion drunk to induce menstruation 


Oc. Considered in Yunani system of medi- 
cine to produce sterility in woman 


Oc. Infusion of roots boiled 30 min, 
drunk by women during menstruation ; 
said to be used by both sexes 


Oc,. Promotes menstruation 


Oc,. Bark, leaves, and fruit used to expel 
placenta; roots used by Indians of 
Oaxaca to produce expulsion 


Oc. ‘‘Heard of plants used by Indian 
women to render temporary or perma- 
nent sterility; on two occasions evi- 
dently Araceae’’; stops spermatogene- 
sis and follicle growth in rats 
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TABLE 1.—(Continued) 


Botanical name 


Common name 


Country and group 


Use; comments 


Callicarpa sp. (27) 


Capsella bursapastoris 
(L.) Medic. (28) 


Cnicus benedictus Ju, 
(Carbenia benedicta 
Adans) (29) 


Castilleja linariae-folia 
Benth. (30) 


Caulophyllum thalictroides 
(L.) Michx. (31) 


Chenopodium album 1. 
(32) 


Cicuta maculata (33) 


Cocos nucifera L. (34) 


Cordia quarensis Giirke 
(35) 


Daemia extensa R.Br. (36) 


Dalbergia terruginae Roxb. 
(ferruginea Roxb.?) 
(37) 


Dioscorea sativa 1.., var. 
Rotunda (38) 


Dryopteris filix-mas (1..) 
Schott (21) 


Entada scandens Benth. 
(38) 


Epimedium alpinum L. 
(39) 


Eriogonum jamesii Benth. 
(18, 23, 40) 
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argerarger 


hirtentaschelkraut 


thistle 


indian paint brush 


squaw root 


Weisser gansefuss 


spotted cowbane 


green coconut 


os segi 


phala kantaka 


balibagan 


tjarri 


malefern 


pi’ala 


barrenwort 


antelope sage 


Torres Straits 


N. Eurepe 


N. America 
(Quinault Indians) 
N. America (Hopi) 
N. America 
(Chippewa Indians) 
Hungary 


America (Cherokee) 


Pacific Isles 


Africa (Masai) 


India 


West Indies 


Cape York, Australia 
(Kawadji) 


Europe 


Australia (Kawadji) 


N. Europe 


Arizona (Navaho) 


Oc. Young leaves well chewed until wom- 
en’s bodies are saturated with the juice 
swallowed ; causes permanent sterility 


Oc. Powdered plant mixed with normal 
diet (25-50% cone) to inhibit the 
estrus cycle; hot infusion used as em- 
menagogue 


Oc,. Brewed and taken as tea 


Oc. ‘A decoction of this plant was some- 
times used—as it dried up the men- 
strual flow’’ 


Oc,, Oc, Strong decoction of 5-30 g pow- 
dered root taken to expedite parturi- 
tion and menstruation 


Oc. Powdered plant mixed with normal 
diet (25-50% cone) found to suppress 
estrus cycle 


Oc, Oc,. Women chew and swallow roots 
on 4 consecutive days to produce per- 
manent sterility 


Oc, Oc,. Milk used; ‘‘too much may be 
injurious.’’ People in Java afraid to 
drink milk of coconuts (ripe or unripe) 
because it is believed to diminish libido 
or fertility 


Oc,. Pieces of root chewed by girls 


Oc. Leaves used in the preparation of a 
purgative medicinal oil for amenorrhea 
and dysmenorrhea 


Oc,. Decoetion of wood of stem or root 
used as emmenagogue, and in doses to 
induce expulsion of fetus 


Oc. Tuber eaten raw early morning on 
empty stomach; woman lies down and 
drinks nothing all day in attempt to 
become permanently sterile 


Oc,. German women used root to produce 
expulsion of fetus and sterility; Tartar 
women used seeds for same purpose 


Oc. Generally eaten raw, sometimes 
roasted; taken in early morning on 
empty stomach, after which woman lies 
down and does not drink throughout 
the day 


Oc. Finely ground leaves; 5 drams taken 
in wine after menstruation prevents 
conception for 5 days; root causes 
sterility 


Oc. Root boiled for 30 min and 1 eupful 
drunk by woman during menstruation 
to prevent conception; used by both 
sexes 
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TABLE 1,—(Continued) 


Botanical name 


Common hame 


Country and group 


Use; comments 


Eupatorium odoratum 1. 
(41) 


Frasera speciosa Doug]. 
(42) 


Geranium robertianum L. 
(43) 


Gossypium herbaceum 1. 
(44) 


Hedera helix L. (45) 


Helleborus niger 1. (46) 
Leucaena glauca Benth. 
(47) 


Licuala sp. (48) 


Lithospermum arvense 
L. (32) 


Lithospermum ruderale 


Dougl. (49) 


Lomatophyllum reflecum 
Boj. (40) 


Lygodium dichotomum 
Sw. (51) 


Mallotus sp. (48, 52) 

Montanoa tomentosa 
Cery. (34) 

Nasturtium officinale (55) 

Origanum majorana 1. 
(56) 


Phoradendron flavescens 
Nutt. (67) 


Plantago lanceolata 
(58) 


Polygonum hydropiper 
L. (59) 


Populus alba L. (60) 
Rosmarinus officinalis 


L. (61) 


Ruta graveolens (62) 
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xtokabal C. America (Zapotec) 
deer ’s tongue Nevada (Shoshone) 
ruprechtskraut C. Europe 

cotton root S. America 

ivy Mediterranean 


christmas rose 


ipil-ipil 


win 


gromwell 


nemishaw or stoneseed 


Europe 


W. Indies and 
Central America 
Solomon Isles (Buka) 


C. Europe 


Nevada (Shoshone) 


hassn. Madagascar 

asam Solomon Isles (Buka) 
haholon Oceania (Buka) 
zoapatle C. America (Zapotec) 
eresson W. Europe 
marjoram Germany 


American mistletoe 


California (Indians of 
Mendocino County) 


spitzwegerich C. Europe 

water pepper C, Europe 

white popular Mediterranean 
rosemary C. America (Opata) 
rue Europe and 8. 


America 


Oc,. Root used; plant consecrated to god- 
dess of pregnancy and childbirth 


Oc. . a half eupful taken once in a 
while’’ as a contraceptive 


Oc, Oc,. To stop excessive hemorrhage at 
menstruation 


Oc. Creoles give a decoction of plant root 
for contraceptive; also give seeds to 
mothers to increase lactation 


Oc. The finely pulverized berries drunk 
after purification; dose of 1 dram 
causes sterility 


Oc,. Solid extract of root, 3-5 grains, 
taken to induce expulsion of the fetus 
Oc,, Oc,. Deeoction of root and bark used 


Oc. Outer part of root chewed and swal- 
lowed by both sexes 


Oc,. Powdered plant mixed with normal 
diet (25-50% cone) and used to sup- 
press the estrus cycle 


Oc. Cold water infusion of roots taken 
daily for 6 mo insures sterility 


Oc,. One or two budding flowers eaten is 
powerful emmenagogue 


Oc. Root chewed with betel and some of 
mixture swallowed 


Oc. Serapings from root chewed with betel 
mixture and swallowed 


Oc,, Oc,. Used for difficult parturition and 
postpartum uterine hemorrhages 


Oc,. Cooked or eaten raw, it assists men- 
struation and removes fetus 


Oc,. Taken as a tea during menstruation 
Oc,. Tea made from leaves 


Oe. Powdered plant mixed with normal 
diet (25-50% conc) suppresses estrus 


Oc, Oc,. Liquid extract of powdered plant 
used 


Oc. Popular superstition that the bark 
taken with the kidney of the mule 
causes sterility 


Oc, Oc,, Oc, Tea made of rosemary and 
the ‘‘ocean artemisia’’ for fertility 
control 


Oc,, Oc, Hot decoction of plant, 1 oz to 
1 pt of water, allowed to stand for 8 
hr and then drunk to promote menstru- 
ation; larger doses induce fetal expul- 
sion 
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1.—(Continued) 


Botanical name Common name 


Country and group 


Use; comments 


Sanguisorba officinalis 


Semecarpus anacardium 


Smilacina stellata (L.) 


garden burnet 
L. (48) 


pavak or agni tree 


L. (63) 


false solomonseal 


Dest. 
Urena lobata L. (65) wuzawuza 
Viburnum prunifolium black haw Italy 


L. (66) 


Vitex agnus-castus L, (53) monchpfeffer 


Vitex negundo L, (?) (67)  paparau 


C. Europe 


India (Hindu) 


Nevada (Indians) 


New Ireland 


C. Europe 


Oc. Powdered plant mixed with normal 
diet (of mice) 


Oc. Roots cooked in sour rice water and 
taken for 3 days at end of menstrual 
period produces sterility 


Oc,, Oc, Root infusion regulates men- 
strual disorders; conception prevented 
by tea of leaves, % eup daily for 1 wk 


Oc,. Leaves chewed and juice swallowel 


Oc,, Oc,. Relieves dysmenorrhea and con- 
trols fertility; hot decoction taken 4 
or 5 days before menstrual period 


Oc. Sterility increased with increasing 
doses; retardation of estrus observed 
in female rats 


Solomon Isles (Buka) Oc. Roct scrapings chewed with betel mix- 


ture and swallowed 
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The Occurrence of a Group Transfer Involving 
Enzyme (phosphoglucomutase) and Substrate’ 


Victor A. Najjar and Maynard E. Pullman 


Department of Pediatrics, The Johns Hopkins University School of Medicine, 
and The Johns Hopkins Hospital, Baltimore, Maryland 


HE transfer of a reactive group involving 
substrate and enzyme was postulated by Dou- 
doroff, et al. (1) for sucrose phosphorylase. 
This was based on the interchange of phos- 
phate between glucose-l-phosphate and radioactive 
inorganic phosphate in the presence of the enzyme. 
Jagannathan and Luck (2) later suggested a similar 
transfer mechanism for phosphoglucomutase, based 
on the exchange of radioactive phosphate between 
glueose-1-phosphate and a proposed enzyme-phos- 
phate. They suggested the following mechanism: 


transfer of phosphate from crystalline phosphoglu- 
comutase (4) to glucose-l-phosphate and glucose-6- 
phosphate with a net synthesis of glucose-1,6-diphos- 
phate in relatively substantial amounts. The following 
two-step mechanism was therefore postulated : 
Glucose-1-phosphate + phospho-enzyme = 
glucose-1,6-diphosphate + dephospho-enzyme; (1) 
Glucose-1,6-diphosphate + dephospho-enzyme = 
glucose-6-phosphate + phospho-enzyme. (2) 
This mechanism differs from that proposed by 
Jagannathan and Luck in three respects. (i) Gluecose- 


Glucose 1 phosphate 6-glucose-1 glucose-6-phosphate 
+ = phosphate phosphate zz + 
\ 
Enzyme-phosphate enzyme enzyme-phasphate 


As is indicated in the diagram, the enzyme-phos- 
phate could combine with glucose-1-phosphate or glu- 


cose-6-phosphate to form a double link with glucose | 


through two phosphate bonds. This compound could 
yield enzyme-phosphate and glucose-l1-phosphate or 
glucose-6-phosphate by a split of the appropriate 
bonds. 
Recently, Najjar (3) reported direct evidence of a 
1This investigation was supported by a research grant 


PHS, G-3289-C, from the Division of Research Grants, Na- 
tional Institutes of Health, U.S. Public Health Service. 
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1,6-diphosphate is an actual reactant that accumulates 
in the medium as a product of the interaction of either 
of the hexose phosphates and the phosphorylated en- 
zyme rather than as a part of a transient enzyme- 
substrate complex. (ii) The enzyme exists in a phos- 
phorylated state as well as in a dephosphorylated state, 
rather than in the phosphorylated state alone. (iii) 
This mechanism also accommodates glucose-1,6-diphos- 
phate in a manner quite befitting its coenzymatic 
function. “ 
The validity of this mechanism was esfablished by 
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TABLE 1. The formation of glucuse-1,6-diphosphate 
through the interaction of hexose phosphate and erystal- 
line phosphoglucomutase. 


Glu- Glu- Glu- 


eose-1- cose-6- cose-1,6- 
Experi- Enzyme phos- phos- diphos- 
ment* added phate phate phate 
added added formed 
(uMx10*) (uM) (uM) (nMx10*) 
1 15.0 0.02 6.4 
2 18.0 01 4.6 
3 18.0 02°. 6.3 
4 18.0 04 6.4 
5 18.0 20 9.3 
6 18.0 2.00 9.1 
7 3.5 1.8 3.1 
8 3.5 1.8 3.5 
9 4.0 2.0 p 
10 34.0 0.086 16,3 
11 80.0 .08 38.0 
12 100.0 20 50.0 
13 265.0 2.00 137.0 
14 265.0 2.00 16.9 


* In expts. 1-9 and 13-14, the glucose-1,6-diphosphate was 
measured by the activation of muscle phosphoglucomutase ; 
in expt. 11, by Racker’s method: in expts. 10 and 12, by 
the Zwischenferment system coupled with TPN cytochrome ce 
reductase ; expt. 13 represents glucose-1,6-diphosphate syn- 
thesized before, and expt. 14 after, dephosphorylation of the 
enzyme (phospho-mutase),’ as described in the text. 


experiments that yielded these results: (i) The reac- 
tion between glucose-1- phosphate and crystalline mu- 
tase (phospho-enzyme) results in the formation “. 
glucose-1,6-diphosphate (Table 1) with a concomitanti® 
decreased ability of the enzyme to form the diphos- 
phate when it is further reacted with glucose-1-phos- 
phate (Tables 1 and 3). (ii) When glucose-1,6-diphos- 
phate is incubated with dephospho-mutase, glucose-6- 
phosphate and phospho-mutase are formed (Table 2) 
(5). (iii) Phospho-mutase reacts with glucose-6-phos- 
phate to form glucose-1,6-diphosphate (Tables 1 and 
3) and dephospho-mutase. A preliminary account of 
this work has been reported by Pullman and Najjar 
(4). The postulated mechanism presumes the existence 
of only one type of phospho-enzyme in both reactions. 
However it need not exclude the possible existence of 
two species, in which case they must necessarily inter- 
act in order to maintain the catalytic function of the 
enzyme (phospho-enzyme I = phospho-enzyme IT). 


TABLE 2. The formation of glucose-6-phosphate through 
the interaction of glucose-1,6-diphosphate with crystalline 
phosphoglucomutase (phospho-enzyme) and dephosphory- 
lated enzyme (dephospho-enzyme). 


Phosphoglu- Glucose-1,6- Glucose-6- 
eomutase diphosphate phosphate 
added added formed 
(uM x 10°) (uM x 10°) (uM x 10°) 
Phospho-enzyme 13.0 12.3 0.0 
Dephospho-enzyme 5.85 22.6 5.0 
Dephospho-enzyme 26.5 105.0 25.0 
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METHODS AND EXPERIMENTS 


Phosphoglucomutase was prepared in crystalline 
form, as described by Najjar (6). It was presumed 
that almost all the enzyme so obtained was in the form 
of phospho-enzyme, since yo significant liberation of 
glucose-6-phosphate occurred when glucose-1,6-diphos- 
phate was ineubated with the enzyme (Table 2). The 
purity of the preparation was estimated, as described 
previously (6), using 0.05M histidine. Under these 
conditions, the activity is 0.73 of that obtained with 
cysteine. The caleulated molar concentration of the 
enzyme was based on a thglecular weight of 77,700 
(7). Glucose-1,6-diphosphate was assayed by its co- 
enzymatic activit?’ by measuring the extent of stimu- 
lation of muscle phosphoglucomutase (3), according 
to Cardini, et al. (8), using 0.05M histidine instead of 
cysteine, or by measuring spectrophotometrically the 
amount of glucose-6-phosphate liberated upon hydrol- 
ysis with 0.1N HCl for 10 min, using a modification of 
Racker’s method (9), or with the Zwischenferment sys- 
tem (10) with or without coupling with TPN eyto- 
chrome ¢ reductase (7/7, 12). In all transfer reactions 
between the enzyme and the hexose phosphates re- 
ported in the following sections, the reaction was initi- 
ated by adding the enzyme under the following stand- 
ard conditions: cysteine, 5x 10-? M; Mg, 1x10-* M; 
pH 7.5; incubation time, 20 min at 30°C. 


I. The formation of glucose-1,6-diphosphate and de- 
phospho-enzyme through the interaction of hexose 
phosphate and phospho-enzyme. 


A. The formation of glucose-1,6-diphosphate. Either 
glucose-1-phosphate (73) or glucose-6-phosphate was 
used as the substrate. The crystalline enzyme was ob- 
tained from 0.65 saturated ammonium sulfate suspen- 
sion, centrifuged at high speed, and dissolved either in 
water or in 0.04M tris (hydroxymethyl) aminomethane 
buffer, pH 7.5. A study of the reaction rate with the 
quantities of enzyme used indicated that the reaction 
reached completion in les¢ than 1 min. After ineuba- 
tion, the reaction mixture was placed in a boiling water 
bath for 3 min and the denatured protein was sepa- 
rated. The supernatant was then assayed for the di- 
phosphate. 

A control experiment was run simultaneously in 
which the enzyme was first inactivated ‘in a water bath 
at 100°C for 3 min, after which all other components 
of the reaction mixture were added. For the assay of 
glucose-1,6-diphosphate by its coenzymatie activity, an 
appropriate dilution of the supernatant was measured, 
as described in the foregoing paragraph. Under these 
conditions, the control sample contained no measurable 
diester. In order to measure the diphosphate by the 
glucose-6-phosphate assay, it was found necessary to 
remove the cysteine present in the reaction mixture. 
This was done by precipitation with excess silver ni- 
trate and then removing the remaining silver with ex- 
cess sodium chloride. The pH, which drops markedly 
upon treatment with silver owing to the liberation of 
protons from cysteine, was then readjusted to 7.5. All 
manipulations were catfied out at 0°C. Under these 
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TABLE 3. The amount of rephosphorylation of dephos- 
pho-mutase as measured by the relative formation of 
glucose-1,6-diphosphate.* 


Hexose Glucose-1,6- 
phosphate* diphosphate 
added formed 


(uM x 10°) (uM) (uM x 10*) 


Crystalline 
(phospho-enzyme) 20 2 (G-1-P) 10.0 
20 2 (G-6-P) 10.9 
After dephos- 
phorylation (de- 
phospho-enzyme ) 24 2 (G-1-P) 14 
After rephos- a 
phorylation 
(phospho-enzyme) 24 2 (G-1-P) 8.2 
24 2 (G-6-P) 8.4 
24 0 0.0 


* The reaction was carried out under standard conditions 
in 2.5 ml. Glucose-1,6-diphosphate was assayed by its coenzy- 
matic activity, using muscle phosphoglucomutase (3), as 


described in the text. 


+ (G-1-P) means glucose-1-phosphate; (G-6-P), glucose-6- 
phosphate. 


conditions, no hydrolysis of glucose-1,6-diphosphate 
occurs. An aliquot was then assayed for glucose-6- 
phosphate before and after acid hydrolysis, the for- 
mer measurement indicating the glucose-6-phosphate 
present in the reaction mixture and the latter value 
representing, in addition, the glucose-1,6-diphosphate 
formed, Serum albumen (25 mg/ml) was used in the 
Zwischenferment assay system in order to bind any 
remaining silver ions that inhibited the enzyme. 

The results of some of these experiments are shown 
in Table 1. It is clear that glucose-1-phosphate as well 
as glucose-6-phosphate can react with erystalline phos- 
phoglucomutase (phospho-enzyme) to yield glucose-1,- 
6-diphosphate according to the foregoing formulation. 

The identification of the glucose-1,6-diphosphate 
synthesized in the foregoing reaction was thus based 
on the following facts: (i) It produced maximal stimu- 
lation of phosphoglucomutase activity in the presence 
of all necessary components of the system except the 
disphosphate. (ii) There was no further stimulation 
when authentic glucose-1,6-diphosphate (74) was ad- 
ded. (iii) The activation was completely destroyed by 
heating at 100°C for 10 min in 0.1N HCl, a procedure 
that hydrolyzes the 1-phosphate of the glucose diphos- 
phate (8). (iv) The product of such hydrolysis is glu- 
cose-6-phosphate, as identified by the Zwischenferment 
system. 

B. The formation of dephospho-mutase. Dephospho- 
mutase, prepared as described in the following sec- 
tions, was demonstrated by the loss of phosphate ‘as 
determined by total phosphate analysis and by the 
diminished formation of glucose-1,6-diphosphate when 
the enzyme was treated with a large excess of glu- 
cose-1-phosphate under standard conditions (Tables 
1 and 3). 


II. The formation of glucose-6-phosphate and phos- 
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pho-enzyme through the interaction of glucose-1,6-di- 
phosphate and dephosphorylated phosphoglucomutape 
(dephospho-enzyme). 


A. The formation of glucose-6-phosphate. Dephos- 
pho-enzyme was prepared as in reaction (1), The reac- 
tion between crystalline enzyme and 20 times its molar 
concentration of glucose-1-phosphate was earried out 
under standard conditions. The components were then 
dialyzed for 2 to 3 hr against 0.04M tris buffer, pH 
7.5. The enzyme was further subjected to the same 
treatment two or three times and finally dialyzed for 
30 hr with frequent changes of tris buffer. It was found 
that this treatment dephosphorylated about 90 percent 
of the enzyme (Table 3) with little or no loss in en- 
zyme activity. A sample of this preparation was inae- 
tivated for 3 min in a boiling water bath, and the 
supernatant was used to measure the undialyzed glu- 
coseg-phosphate remaining with the enzyme. The de- 
phospho-mutase so prepared was reacted with glu- 
cose-1,6-diphosphate under standard conditions, after 
which it was similarly inactivated. The supernatant 
was treated with silver nitrate to remove the cysteine, 
as described in a foregoing paragraph. An aliquot 
was assayed for glucose-6-phosphate. This represents 
the amount formed in the reaction plus any undialyzed 
glucose-6-phosphate left with the enzyme. Another 
aliquot was then hydrolyzed in 0.1N HCl for 10 min 
to convert the diphosphate to glucose-6-phosphate. 
This sample represents, in addition to the foregoing, 
the glucose-1,6-diphosphate remaining at equilibrium. 

As can be seen in Table 2, glucose-1,6-diphosphate 
reacts with dephospho-enzyme to effect almost com- 
plete rephosphorylation of the enzyme and, conse- 
quently, results in stoichiometric formation of glu- 
cose-6-phosphate. The quantity of glucose-1-phosphate 
formed in this reaction is too small to measure, for 
reasons given earlier. 

B. The formation of phospho-enzyme. Phospho-mu- 
tase was regenerated by reacting dephospho-enzyme, 
prepared as previously described, with 4 times” its 
molar concentration of glucose-1,6-diphosphate under 
standard conditions. This was followed by dialysis 
against tris buffer 0.04M, pH 7.5 to remove the hexose 
phosphates. 

The extent of rephosphorylation of the enzyme was 
again estimated by its ability to effect a retransfer of 
the phosphate to either hexose phosphate, resulting in 
the formation of glucose-1,6-diphosphate. Thus, the 
magnitude of diphosphate formation in this transfer 
is in direct proportion to the amount of phospho- 
enzyme present. Table 3 shows the steps of such an ex- 
periment. It is clear that substantial rephosphorylation 
ean result by treating dephospho-mutase with glucose- 
1,6-diphosphate. 

Discussion. The evidence presented shows that phos- 
phoglucomutase exists in two states, a phospho-en- 
zyme and a dephospho-enzyme. The former transfers 
phosphate to glucose-l-phosphate or glucose-6-phos- 
phate. Glucose-1,6-diphosphate is formed in the proc- 
ess. The dephospho-enzyme accepts phosphate from 
either position of glucose-1,6-diphosphate and gives 


633 


de- : 
rose 
ther 
was 
ob- 
pen - 
r in 
ure, 
ni- 
ex- 
1 of ; 
All 
119 


rise to glucose-6-phosphate and to glucose-1-phos- 
phate. The results presented point to the correctness 
of the mechanism of action of this enzyme as formu- 
lated. It was possible to study the two-step mechan- 
ism and identify the products, As stated, it is not 
necessary to assume that the enzyme-phosphate bond 
in reactions 1 and 2 is of one type. If more than 
one exists, it would necessarily mean that they must 
interact in order to maintain the catalytic function of 
the enzyme. 
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Frank Henry Pike: 1876-1953 
Warren S. McCullough 


Research Laboratory of Electronics, Massachusetts Institue of Technology, Cambridge, Massachusetts 


R. Frank Henry Pike died in New York, on 
November 13, 1953. Thus, science lost one 
of its keenest contributors, arid neurophysi- 
ology lost one of that generation of scien- 

tists through whom it came of age in America. 

He was born in Aurora, Illinois, January 20, 1876, 
the eighth child of William Dana Pike and Maria Wil- 
moth Pike. Shortly thereafter the family returned, for 
a stay of 4 years, to Brattleboro, Vermont. They then 
took up a farm near Plainfield, Illinois. Here Frank 
Pike grew to the age of 15, Then he and his brother 
Henry drove their wagon to Colorado to homestead 
near Montrose. The adventure lasted 2 years, and the 
joy of it lasted all his life. On his return, age 17, to 
the Middle West, he alternately taught school and 
studied, first at Valparaiso University and then at In- 
diana University, from which he was graduated in 
1903. 

Thence, he went to the University of Chicago where 
he began his work in the physiology of respiration 
under the guidance of Professor A. G. Mathews, whom 
he always regarded as a major source of his own 
scientific inspiration. He received his Ph.D. in 1907 
and remained there as instructor in physiology for 4 
years. As yet, there is no complete bibliography of his 
writings, but it is safe to say that during those 4 years 
he began his terse articles for which we, as readers of 
science, are so much in his debt. 

Tn 1911, Dr. Pike came to the City of New York as 
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assistant professor in the Department of Physiology 
of the College of Physicians and Surgeons of Columbia 
University. Because the teaching of physiology in 
medical schools is inevitably slanted toward clinical 
problems, his influence was uniquely important, for he 
preserved an interest in comparative physiology and a 
broad clear academic vision of the relevance of other 
fields of science to physiology. Moreover, none of his 
students could escape knowing the progress of physi- 
ology as a history of ideas impelled and controlled by 
experiment. Although he spoke very slowly, even those 
of us who were most familiar with his way of thinking 
had to hurry to keep pace with his ideas. This was 
apparent in 1921 when he became associate professor, 
and it remained true of him, despite his official retire- 
ment in 1941, throughout his special lecturer days, and 
terminated only at his death. 

During his later years, he started two major works 
and, for each, amassed much material organized in 
outline of increasing detail. The first concerns the 
historical development of those concepts that are of 
importance to a full knowledge of the functions of the 
central nervous system, including much of psychology. 
The second is a study of the evolution of the nervous 
system from a functional point of view. Probably, he 
never would have completed them to his satisfaction, 
but it is the hope of his friends, students, and admirers 
that these voluminous manuscripts may be arranged 
for publication in a form that he would have tolerated. 
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News and Notes 


Fiftieth Anniversary of the 
Explorers Club 


The Medal of the Explorers Club was awarded to 
Brigadier Sir John Hunt and also to Dr. Auguste 
Piccard on Mar. 19 at the 50th Anniversary Dinner 
of the Explorers Club held in New York. Almost 
1000 were in attendance to witness the bestowals and 
a varied program presenting exploration highlights 
of the year. 

Sir John Hunt was accorded the club’s highest 
honor because of his leadership of the successful 
Mount Everest Expedition of 1953. Dr. Piccard’s 
medal bore the inscription, “Master of the Science 
of Exploring the Deep.” Neither of the recipients 
was able to be present at the dinner, and the medals 
were transmitted, with their accompanying citations, 
through the British and Swiss Consul Generals, re- 
spectively. Tensing Norkay, the Sherpa who accom- 
panied Sir Edmund Hillary to the summit of Mount 
Everest, was accorded honorary membership. Arrange- 
ments had been made for Tensing to attend the dinner 
in company with Prince Peter of Greece and Den- 
mark, a distinguished Tibetan scholar who has been a 
member of the Explorers Club for some years, but 
unexpected circumstances prevented the journey. Sir 
Edmund Hillary had been accorded honorary mem- 
bership in the Club a few weeks earlier at a special 
reception for him in New York. 

Denmark’s leading active explorer, Count Eigil 
Knuth, was honored with corresponding membership 
in recognition of his many years of scientific explora- 
tion in Greenland. The same honor was also conferred 
upon the two French divers, Lieutenant Commander 
Georges Houot and Naval Engineer (Lieut.) Pierre- 
Henri Willm, who on Feb. 15 broke the existing depth 
record. The two men flew from France to attend the 
celebration. 

In addition to selections from the Everest films, the 
program included brief lectures by Serge Korff (cos- 
mie-ray scientist) on the record altitude landing he 
and Terris Moore had made by plane on Mount 
Wrangell last summer; by Edward Weyer, Jr. (presi- 
dent of the club) on his one-man expedition to the 
primitive Indians of Mato Grosso, Brazil, last sum- 
mer; by Russell Barnett Aitken, on African animals; 
and by Wernher von Braun on “Space travel— 
when ?” 

A feature of the evening was a toast drunk by the 
toastmaster, Lowell Thomas, and the two arctic ex- 
plorers Peter Freuchen and Matthew Henson to their 
absent comrade Ootah, the last remaining Eskimo to 
have accompanied Peary to the North Pole, whose 
health at the last minute prevented him from flying 
to New York for the anniversary. The toast was drunk 
in a beverage cooled by a piece of ice from the famous 
Ice Island. The ice had been brought from the arctic 
by Ernest W. Marshall, a member of the club who has 
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spent some months on Ice Island making scientific 
studies, which it is hoped will help explain its origin. 

Perhaps the greatest public attention was aroused 
by the “Explorers smorgasbord,” which preceded the 
dinner. It included several score of exotie items, rang- 
ing from fried termites to turtle eggs and walrus 
meat. 

The Explorers Club was organized in 1904 when a 
small group of men active in exploration met at the 
request of Henry Collins Walsh to form an organi- 
zation with the object of uniting explorers in the 
bonds of good fellowship and of promoting the work 
of exploration. In 1913 the Explorers Club took upon 
its rolls all the members of the Arctic Club, to which 
it had sublet quarters and to which it was closely 
allied through a duplication of memberships. Today 
the Explorers Club embraces more than 900 mem- 
bers, many of whom are living in far parts of the 
Epwarp WEYER 
American Museum of Natural History 
New York 24 


June Meeting of Pacific Division, AAAS 


The 35th annual meeting of the Pacifie Division of 
the AAAS will be held on the campus of the State 
College of Washington at Pullman, June 21-26. So- 
cieties or regional sections of societies affiliated or 
associated with the AAAS that have scheduled sessions 
at Pullman inelude the American Meteorological So- 
ciety, American Nature Study Society, American 
Society for Horticultural Science, American Society 
of Ichthyologists and Herpetologists, American So- 
ciety of Limnology and Oceanography, American 
Society of Plant Physiologists, Association of Pacifie 
Coast Geographers, Botanical Society of America, 
Cooper Ornithological Society, Ecological Society of 
America, Northwest Scientifie Association, Pacific 
Northwest Bird and Mammal Society, Society of Sys- 
temie Zoology, Western Society of Naturalists, and 
Western Society of Soil Science. The American 
Society of Agronomy, Western Branch, will also meet 
with the AAAS at Pullman. 

Two evening addresses are planned for general ses- 
sions of the meetings. Alfred S. Romer, director of the 
Museum of Comparative Zoology, Harvard University, 
will speak on “Redbeds fossils and vertebrate evolu- 
tion.” A. H. Sturtevant, of the California Institute of 
Technology and president of the Pacifie Division of 
the AAAS, will diseuss “Social implications of the 
genetics of man.” 

Six societies have scheduled one or more field trips 
each, These are the American Nature Study Society, 
American Society of Agronomy, American Society for 
Horticultural Science, Association of Pacifie Coast 
Geographers, Ecological Society of America, and 
Western Society of Soil Science. Other excursions and 
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shorter unscheduled trips to a wide selection of scenic 
attractions and hydroelectric, irrigation, mining, and 
other developments in the eastern Washington-Oregon- 
Idaho-Montana area near Pullman are available to 
interested delegates. 


Annual Meeting of the Radiological 
Society of North America 


THE 39th Annual Meeting of the Radiological So- 
ciety of North America was held in Chicago, Dee. 
13-18, 1953. Some of the outstanding papers were: 


‘*The Doctor and His Heart,’’ by Frederick W. Fitz. 
Medical discoveries within the past decade have decidedly 
altered once current concepts of heart disease. Emphasis 
was directed on how the doctor can avoid his first ecoro- 
nary or, if he has had it, what he and his physician can 
and should do. : 

‘*The Significance of Variations of the Cardiac Circu- 
lation Time From Angiocardiographie Studies,’’ by Mel- 
vin M. Figley. Rapid, regular serial filming during angio- 
eardiography makes it possible to time the duration and 
intensity of opacification of the several cardiac chambers 
and vessels. 

**Studies on Intro-cavitary Administration of Chromic 
Phosphate Containing P®,’’ by Samuel W. Root, Malcolm 
P. Tyor, Gould Andrews, and Ralph M. Kniseley. Radio- 
active chromic phosphate has been used by intracavitary 
injection in an effort to control ascites and pleural effu- 
sions caused by malignant neoplasms. 

‘*Supervoltage Diagnostic Roentgenology,’’ by Wil- 
liam J. Tuddenham, John Hale, John F. Gibbons, and 
Eugene P. Pendergrass. The theoretical considerations 
that lead to the exploration of very high voltage technics 
in an effort to increase the accuracy of the roentgen diag- 
nosis of chest disease. 

**Radiologist’s Role in Pulmonary Resection,’’ by Carl 
C. Birkelo. The study of 200 or more cases carefully re- 
viewed with a radiologic opinion before pulmonary reseec- 
tion, plus an operative opinion by the surgeon at the time 
of resection. 

**Chest Survey: A Symposium Discussion,’’ by L. Henry 
Garland, Gilbert H. Marquardt, Theodore J. Wachowski, 
Ray E. Brown, Edwin R. Levine, and Robin Buerki. Does 
the increasing incidence of bronchogenic carcinoma war- 
rant perhaps even further consideration of chest surveys 
as a prophylactic measure to combat the asymptomatic 
progression of this disease to an inoperable state? 

**Kerosene Poisoning in Infants and Children,’’ by 
Joseph C. Foley, A. Bradley Soule, Jr., Nicholas B. 
Dreyer, and Ephraim Woll. The accidental ingestion of 
kerosene is relatively common in rural medical practice, 
as indicated by this study of 101 children, all under the 
age of 2 yr, who were examined and treated in five hos- 
pitals in northwestern Vermont over a period of 7 yr. The 
salient features of kerosene intoxication were described 
on the basis of observations made of these cases and 
others reported in the literature. There was also a report 
on experimental work on animals following intratracheal 
and intragastric administration of varying amounts of 
kerosene. 

‘*Bleeding Lesions of the Intestinal Tract in Infants 
and Children,’’ by John R. Hodgson, and Roger L. J. 
Kennedy. Bleeding from the gastrointestinal tract in in- 
fants and children is caused in part by the same leisons 
that produce bleeding in adults. There are, however, cer- 


636 


tain definite differences in etiology in infants and children. 

‘*Experimental Studies on Recovery from Radiation 
Injury,’’ by Leon O. Jacobson. Evidence has continued 
to accumulate indicating that the institution of therapeu- 
tie measures after total body exposure of experimental 
animals to ionizing radiations will reduce mortality and 
morbidity. The published ant unpublished data tend to 
support the hypothesis that cells of the shielded tissue, 
tissue transplant, or injected cell preparations produce a 
substance or group of substances essential to the recovery 
of cells and ecllular systems inhibited by irradiation. 

‘*Experimental Studies on Late Effects of Nuclear De- 
tonation,’’ by Jacob Furth, Arthur C. Upton, Kenneth W. 
Christenberry, and Walter H. Benedict. The late effects 
of massive whole body irradiation from nuclear detona- 
tion of a large population of genetically uniform young 
adult mice will be surveyed about 2% yr after exposure. 
The alterations thus observed were related to known hu- 
man events, 

‘*Angiography in the Evaluation of Intracranial 
Trauma,’’ by James E. Lofstrom and John E. Webster. 
The paper embraced the fundamental background of the 
problems in correctly diagnosing the presence and ab- 
sence of intracranial hematomata following trauma, to- 
gether with an evaluation of the indications for the use 
of carotid arteriography in the localization of such lesions. 

‘*Improved Control of Inoperable Oral Cancer with 
Massive Roentgen Therapy,’’ by George White, William 
R. Christensen, and James Sieniewicz. Preliminary inves- 
tigation at Pondville Hospital has shown that advanced 
inoperable intra-oral cancer could not be controlled when 
less than 7000 r was delivered to the primary disease. 
Marked improvement in primary control was obtained 
when over 7000 r was delivered to the tumor, using an 
intra-oral portal and multiple external fields. 

‘*Trradiation Therapy in Hodgkin’s Disease,’’ by 
Charles Nice and K. Welhelm Stenstrom. The extent of 
involvement when the patient is first seen is probably the 
most important factor in the prognosis of Hodgkin’s 
Disease. The most interesting finding in a statistical 
study of Hodgkin’s disease, treated with irradiation at 
the University of Minnesota Hospitals, is the significant 
differences in 5- and 10-yr survival figures obtained in 
three clinical stages. 

**Surgery and Radiation of Cancer in the Female 
Breast,’’ by Frederick W. O’Brien, Sr. and Frederick W. 
O’Brien, Jr. A revaluation of both surgery and radiation 
in the treatment of cancer of the breast seems impelling 
because of recently advocated surgical procedures and the 
progressively higher radiation intensities now available. 

‘*Low Back Pain,’’ a panel discussion, by John Wins- 
ton, Robert D. Moreton, Charles L. Ewing, R. M. Potter, 
J. R. Norcross, and (presiding) Earl EF. Barth. Since 
x-ray investigation of the low-back area shows that a 
relatively few persons have an entirely normal spine, a 
classification of the expected pathologies of that area was 
worked out. The incidence of some of the more frequent 
conditions, usually felt to be on a congential basis, of the 
lower lumbar spine in men who have passed pre-employ- 
ment physical examinations was considered. The impact 
of methods, procedures and, reports of radiologists on 
personal injury litigation with specifie examples of their 
effect on the ultimate disposition of such eases was dis- 
cussed, and the final presentation showed how a few 
simple differential points between spondylolisthesis re- 
sulting from isthmus defect and that resulting from 
erosive changes at the facets were demonstrated on lateral 
roentgenograms of the spine. 
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‘*Internally Administered Radioisotopes,’’ by Leonidas 
D. Marinelli. The evaluation of the dose in tissues con- 
taining radioisotopes is relatively simple in the case of 
homogenous concentrations. More difficult is the caleula- 
tion of the boundaries, where knowledge of the dose as a 
function of distance from a point source is required. 

‘*Physical Aspects of Rotating Telecobalt Equipment,’’ 
by Carl B. Braestrup and R. Mooney. An experimental 
determination was made of the dose distribution and pro- 
tection obtained with the kilocurie Moving Souree Cobalt 
Equipment installed at the Francis Delafield Hospital. 
Isodose patterns were obtained for stationary fields and 
for typical rotation therapy problems. 

Huan Jones 
The American College of Radiology 
Chicago 6, Illinois 


Science News 


The Joint Committee on Atomic Energy began hear- 
ings on H.R. 8862, a bill to revise the Atomic Energy 
Act of 1946, as amended, on May 3. Persons or organi- 
zations wishing the opportunity to appear before the 
Joint Committee should address requests to: Rep. 
Sterling Cole, Chairman, Joint Committee on Atomic 
Energy, The Capitol, Washington 25, D.C. Sessions 
are scheduled through May 17. 


Robert E. Zinn and William F. Stevens, chemical 
engineers at the Technological Institute of Northwest- 
ern University, have demonstrated the commercial 
practicability of obtaining vitamin B-12 from sewage 
at a proving plant operated at the institute. 

Research sponsored by the Milwaukee Sewerage 
Commission several years ago disclosed that the sludge 
called Milorganite, processed at the Municipal Sewage 
Disposal Plant for use as garden fertilizer, contained 
vitamin B-12. A method for extracting the vitamin 
was developed and patents covering it were assigned 
to the commission. Working from these patents, the 
two research men proved its possibilities for com- 
mercial production. The end-product of their proving 
plant is a vitamin B-12 concentrate of light tan color, 
resembling instant coffee in texture. It has an odor of 
carmelized sugar. 


Participants in a meeting of the International Mars 
Committee held in Washington on Mar. 26 did not 
hold much hope of intelligent life on Mars. It would 
be a startling enough discovery, Harold Urey of the 
University of Chicago pointed out, to find positive 
proof even of plant life such as mosses and lichens. 
Most astronomers now agree that the seasonal color 
changes seen on the Martian surface are probably due 
to vegetation, but this is a “logical supposition,” 
which they hope to prove this summer when the planet 
approaches within 40,000,000 mi of the earth. Find- 
ing the particular spectrum line made by chlorophyll 
would be the most likely proof, according to E. C. 
Slipher of the Lowell Observatory, Flagstaff, Ariz. Dr. 
Slipher is now in South Africa for a 9-mo photo- 
graphic investigation of Mars using the 27-in refract- 
ing telescope of the Lamont Hussey Observatory at 
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Bloemfontein. The expedition is sponsored jointly by 
Lowell Observatory and the National Geographie So- 
ciety. Studies are being conducted by the Interna- 
tional Mars Committee at 17 astronomical observa- 
tories around the world during the next 6 mo. 


The return of the first American Museum of Natural 
History expedition to South West Africa, made for the 
purpose of collecting mammals, birds, and anthro- 
pological specimens, has been announced. Led by Col. 
and Mrs. William J. Morden, the expedition covered 
over 11,000 mi of South West Africa, Bechuanaland, 
and the Belgian Congo, including some areas never 
before visited by Americans. Other members of the 
8-mo field trip were George W. MeClellan, general 
assistant, and Walter Hoesch, a resident of South 
West Africa who assisted in collecting birds and small 
mammals in that country. The group brought back the 
finest collections of mammals ever made in that part 
of the world by an American museum. Over 500 speci- 
mens, including giraffes, gemsbok, and an aardvark 
as well as smaller mammals, comprise a comprehen- 
sive cross section of the animal life of South West 
Africa. 

Among the little-known areas visited by the expe- 
dition was the Kaokoveld, a desert area in the north- 
west corner of South West Africa that can be entered 
only with special permission of the government. Three 
men and an old woman were discovered there who 
claimed to be the only survivors of a lost nomadic 
tribe known as the Strandlopers. These people, rela- 
tives of the Bushmen, at one time lived along the 
barren shores of the Atlantic. Col. and Mrs. Morden 
found the Strandlopers living among the Hottentots 
on a government reservation and sueceeded in photo- 
graphing them. 

Another unusual visit was that to famous Skeleton 
Coast, the site of many shipwrecks and the subject 
of a book by John Marsh; it was “a desert strewn with 
electric light bulbs and automobile tires—the remains 
of ships that had ventured too close to shore.” 

The expedition also gathered anthropological ob- 
jects from people not previously represented in the 
Museum collections such as the Ovahimba and Sambiu 
tribes. Drums, masks, bowls, and ceremonial objects 
are included in the material brought back. 


Scientists in the News 


Gordon Willard Allport, professor of psychology at 
Harvard University, delivered the Terry Lectures at 
Yale University this year on the topic “Becoming: 
three lectures on growth in personality.” The series 
was established in 1905 to provide annual lectures on 
religion in the light of science and philosophy. 


Henry K. Beecher, Dorr professor of research in 
anaesthesia, Harvard University, has been invited to 
give the Macarthur Lecture at Edinburgh and the 
Holme Lecture at the University College Hospital 
Medical School, London, this spring. 
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The following staff members at the National Bureau 
of Standards have each received a Department of 
Commerce Silver Medal for Meritorious Service: 

John A. Bennett, for “very valuable contributions in 
the field of metallurgical science and technology, 
with particular reference to the mechanism of fatigue 
failures in metals, and for meritorious authorship.” 

Harry A. Bright, for “outstanding contributions in 
the general field of inorganic analysis, with particular 
reference to the preparation, analysis, and mainte- 
nance of standard samples.” 

Charles A. Douglas, for “a contribution of unusual 
value to aviation in the development of a recording 
transmissometer, which provides continuous and reli- 
able information on atmospheric visibility at airfields.” 

Saul R. Gilford, for “very valuable contributions to 
electronic instrumentation in the field of biophysies.” 

Peter H. Haas, for “outstanding contributions in the 
field of magnetic measurements and standards at radio 
frequencies.” 

Charles C. Hartman, for “outstanding contributions 
for over 33 years in the chemistry and technology of 
organic coatings.” 

Francis L. Hermach, for “a very valuable contribu- 
tion to standardization of electrical measurements in 
the development of a highly accurate transfer instru- 
ment for measurements.” 

Arthur W. Holt, for “a major contribution of un- 
usual value to science and technology in the original 
design and construction of a new high-speed memory 
for electronic data processing machines.” 

Donald Hubbard, for “very valuable contributions 
to the science of the structure of glass, and for meri- 
torious authorship.” 

Vernon A. Lamb, for “outstanding contributions 
and distinguished leadership in development engineer- 
ing in the field of electrodeposition.” 

Robert K-F Scal, for “an outstanding contribution 
to electronic engineering in the development of a 
miniaturized airborne radar.” 


Edward Allen Boyden, head of the Anatomy Depart- 
ment at the University of Minnesota medical school, 
recently received a special tribute from his associates 
in observance of his 68th birthday. The tribute is the 
“Boyden Birthday Volume” of The Anatomical Rec- 
ord, a monthly journal for which he served as editor 
from 1928-48. The special volume will consist of four 
issues of the publication, January through April. Dr. 
Boyden’s studies of the kidneys, gallbladder, and 
lungs have brought him international fame. 


Eugene Gudger, internationally known scientist and 
former associate curator of fishes for the American 
Museum of Natural History, New York, has recently 
retired to his home town, Waynesville, N.C., after 34 
yr of service at the museum. Dr. Gudger’s education 
included 3 yr at Emory and Henry College, and B.S. 
and M.S. degrees from the University of Nashville. 
He taught in Asheville high school and college, and in 
1895 went to Arkansas where he expanded the depart- 
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ment of science in the Little Rock high school. Then 
came the years at Johns Hopkins University where he 
earned the Ph.D. degree that had been his ambition 
for 18 yr. Fourteen years of teaching biology at the 
University of North Carolina Woman’s College fol- 
lowed. 

During this period he did much writing and re- 
search, always on fishes, and it was his knowledge of 
them that in 1919 brought him the eall to the American 
Museum of Natural History in New York, where he 
went to edit the tremendous Index Volume of the 
Bibliography of Fishes; it contains about 50,000 cita- 
tions, and forms perhaps the most carefully indexed 
and classified listing of its sort that there is. From 
this work he went on to the editorship of the Bashford 
Dean Memorial Volume, which was 10 yr in the mak- 
ing and probably stands by itself in American scien- 
tifie work. Still later Dr. Gudger was instrumental in 
establishing The Dean Memorial Library for literature 
on fishes, and added the librarianship to his curatorial 
and research duties for the Museum. 

Although most of Dr. Gudger’s time through the 
years was devoted to learned papers—more than 320 
of them—chiefly on what the layman would consider 
obseure fishes (for their very obscurity was often what 
intrigued him), he also amassed all sorts of odd facts 
about fishes and fishing. Ocasionally he would publish 
a “popular” article in a semi-scientifie magazine. A 
2-volume set of these less technical articles has been 
bound and presented by Dr. Gudger’s family to the 
Haywood County Library. 


Rufus Oldenburger has been appointed director of 
research at the Woodward Governor Company, Rock- 
ford, 


Two University of Chicago physicians have been 
appointed to “named” professorships. Walter L. Pal- 
mer, one of the eight original faculty members of the 
university’s 26-yr-old medical center, has been made 
Richard T. Crane professor of medicine, and William 
E. Adams has been named James Nelson Raymond and 
Anna Louise Raymond professor of surgery. 


The George Washington University Medical So- 
ciety’s annual award “for distinguished and merito- 
rious service in the field of medicine or allied sciences” 
has been presented to Joseph Hyram Roe, head of the 
Biochemistry Department, for his “notable contribu- 
tions in the fields of medical education, scientific re- 
search and public service.” 


The American Institute of Mining and Metallurgi- 
cal Engineers has presented the Anthony F. Lucas 
Gold Medal Award for 1954 to Bruce H. Sage, profes- 
sor of chemical engineering at the California Institute 
of Technology, “for his distinguished achievements in 
research.” 


Ernest F. Swift, formerly conservation director of 
the Wisconsin Conservation Department, has been 
made assistant director of the Fish and Wildlife Serv- 
ice of the U.S. Department of the Interior. 
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Education 


The Behavior Research Institute of the University of 
Louisville has been established under the administra- 
tive direction of R. A. Kemper; John B. Fink has 
been appointed research director. The Institute’s op- 
erations will include basic and applied research fune- 
tions. Research contracts will be invited from govern- 
mental and industrial organizations. 


Commencing in the fall of 1954, Brown University 
will offer a program of instruction leading to the B.S. 
degree in applied mathematics. The curriculum is de- 
signed to train students to translate scientific problems 
into mathematical form and to develop skill in carry- 
ing out the resulting mathematical analysis. Such 
students are needed to formulate problems for the ef- 
fective use in industry of the high speed electrome- 
chanical and electronic computing devices which are 
now becoming available. Brown was the first university 
in the nation to establish a teaching and research 
program devoted solely to applied mathematics, and 
now it becomes one of the first to offer undergraduate 
instruction in this field. In accordance with the new 
plan, the Graduate Division of Applied Mathematies 
will become the Division of Applied Mathematics. 

During the first two years of this undergraduate 
program students will take courses in engineering, 
physics, and chemistry. In the junior and senior yéars, 
study will emphasize the application of mathematical 
methods to those fields. This work will go hand in hand 
with a series of courses in mathematics. There will 
also be elective courses designed to broaden educa- 
tional experience and to encourage the study of other 
fields in which the application of mathematics offers 
opportunities. Inquiries should go to Prof. E. H. Lee, 
Chairman of the Division. 


The Department of Chemistry of the Pennsylvania 
State University will offer a course in Chemical Micros- 
copy, June 28—July 17, and a course in Chemical 
Photomicrography, July 19-Aug. 7. These courses are 
particularly suitable for those in industry and the 
universities who would like to spend some time in a 
mountain location hearing lectures, seeing demonstra- 
tions, doing laboratory work, and participating in 
miniature symposiums. Address all correspondence to 
Dr. Mary L. Willard, Whitmore Laboratory, Penn- 
sylvania State University, State College. 


The Department of Physics at Marshall College, will 
offer two courses in physics during the 1954 Summer 
Sessions designed especially for senior and junior 
high school teachers of physical and general science. 
The first course, titled “Physies education,” is @ re- 
view and extension of basie principles; particular 
stress will be given to materials and methods of demon- 
stration. The second course, on “Electronics,” will 
stress basic principles of electron tubes and cireuits, 
together with applications in industry, medicine, and 
communications; some laboratory work will accom- 
pany this course. 
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Both of these courses extend through the two sum- 
mer sessions, which are scheduled for June 1-July 9 
and July 12—Aug. 20, respectively. These courses may 
be used for credit towards an M.A. degree under the 
Program for Teachers of Physical Science in the 
Graduate School. For further information, write to 
Dean of the Graduate School, Marshall College, Hunt- 
ington, W. Va. 


The anniversary of the discovery of streptomycin by 
Selman A. Waksman of Rutgers University a little 
more than 10 yr ago will be marked on June 7 with 
the dedication of the university’s new $3,500,000 Insti- 
tute of Microbiology—a building made possible by the 
drug. Streptomycin has created a great new industry. 
Production in one year has nearly reached the 
$100,000,000 mark. In the United States alone last 
year nine companies produced between 15 and 20 
million grams a month. It is also manufactuerd in two 
plants in Great Britain; two in Spain; one each in 
Sweden, Denmark, and Germany; three each in 
France and Italy; four in Japan; and probably several 
in countries behind the Iron Curtain. 

Royalties from the manufacture of streptomycin 
have amounted to more than $4,000,000, of which more 
than 80 percent has been assigned to the Rutgers Re- 
search and Endowment Foundation. It is from these 
funds that the new building was constructed and 
equipped. Dr. Waksman long ago laid down the objec- 
tive of the new Institute: “ ... particular attention 
will be devoted to the fundamental aspects of the study 
of microorganisms, their physiology, their biochemical 
activities and their relations to higher forms of life, 
notably man, and to his domesticated animals and 
plants.” 

The dedication will be followed by a 2-day sympo- 
sium, June 8-9. More than 400 leading scientists from 
this country and abroad have been invited to this ses- 
sion which will have as its theme, “Perspectives and 
horizons in microbiology.” 


Michigan State College is offering a new program 
for obtaining the master’s degree in physics—entirely 
through summer session work. Students or teachers 
with bachelor’s degrees in physics, or equivalent train- 
ing, may complete requirements for the M.S. degree 
by attending four successive 9-wk summer sessions. 


S. P. Meadows of London, England—physician, 
Westminster Hospital Medical School; physician to 
out patients, National Hospital, Queen Square; and 
physician, Moorfields Eye Hospital—is to serve as 
visiting professor of neurology at the University of 
California School of Medicine, San Francisco, from 
May 2 to June 15. Dr. Meadows will give a series of 
lectures and demonstrations for both undergraduate 
and graduate groups. 


The F. W. Olin Foundation has granted $900,000 to 
Bucknell University for a science building. The Foun- 
dation was established in 1937 by Franklin W. Olin, 
well-known chemical manufacturer. 
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The four-story building will house the departments 
of chemistry, physics, and mathematics and will be 
known as the F. W. Olin Science Building. 


The new Pediatric Research Laboratory at the State 
University of New York College of Medicine, Brooklyn, 
has been formally opened. A gift of $4000 from the 
Junior League of Brooklyn provided most of the 
equipment for the new laboratory. The Department 
of Pediatrics is embarking on five new research proj- 
ects this year, and the new equipment will be used 
chiefly for the one on diseases of the kidney. 


The Polytechnic Institute of Brooklyn has announced 
its 11th annual series of Summer Laboratory Courses. 
These courses were instituted in 1944 as an experi- 
mental pregram for teaching modern laboratory tech- 
niques to neet the growing demand by scientists, par- 
ticularly industrial scientists, for advanced instruction 
in the use of specialized physical tools in chemistry 
and physics. The Institute, realizing that industry 
could not spare its personnel for long periods, under- 
took to provide this instruction in a series of intensive 
one and two-week courses. 

This year’s schedule is as follows: June 28—July 2, 
“Progress in polymerization and copolymerization 
techniques”; July 12-16, “Properties of macromole- 
cules in solution, including polyelectrolytes and other 
water soluble polymers”; Aug. 23-Sept. 3, “Industrial 
applications of x-ray diffraction.” Address all inquiries 
to Mrs. Doris Cattell, Secretary, Summer Laboratory 
Courses, Polytechnic Institute of Brooklyn, 99 Living- 
ston St., Brooklyn 1, N.Y. 


A unique 5-yr program in management and engineer- 
ing, combining the facilities of Stanford University 
and Claremont Men’s College, will begin next fall on 
the campus of Claremont Men’s College, Claremont, 
Calif. Students will take 3 yr at*Claremont and 2 yr 
at the Stanford engineering school, and will receive 
bachelor degrees in arts and science. It is believed that 
the dual-degree program will perform a significant 
service to students by enabling them to test their abili- 
ties and arrive at a choice of career without waste of 
time or money. Admission to the Stanford School of 
Engineering will depend upon completion of the pre- 
engineering studies at Claremont. A certain number 
of scholarships and tuition grants will be available to 
applicants. 


The Zoological Hospital and Biological Research 
Institute, located in San Diego’s Balboa Park, has 
research facilities available. Built originally with funds 
donated by Ellen Scripps, there is a two-story strue- 
ture with 10 individual research rooms, a darkroom, 
and two large animal rooms on the upper floor; and a 
reading room, secretary’s office, animal quarters, and 
laboratories on the first floor. Back of the building is 
a large sereened-in enclosure with isolation cages and 
eatching chutes for large and small animals, and next 
to this area is a bird quarantine depot. 

The Scripps Foundation has established a fellowship 
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of $2500 annually, a stipend of $2000 with $500 for 
expenses. The fellow uses one of the research rooms 
on the upper floor of this building, but for the most 
part the balance of the space has been vacant from the 
day of the building’s dedication by Kofoid in 1929. 

Library facilities include the scientific libraries of 
the San Diego Natural History Museum, the Medico- 
Dental Building, the Rees-Stealy Clinic, the City Gen- 
eral Library, a small collection in the zoo, the library 
of the Seripps Institution of Oceanography, Univer- 
sity of California, and the library at San Diego State 
College. There is a Research Committee of 20 mem- 
bers, with Francis Smith, M.D. as chairman. This com- 
mittee includes Carl Hubbs, Claude ZoBell, and Denis 
Fox of the Seripps Institution of Oceanography, 
faculty members from the State College, and many 
local scientists. 

The Zoological Society of San Diego’s income is not 
large enough to support a research staff, graduate fel- 
lows, or teachers coming for study purposes; there- 
fore, the facilities of the building, the individual rooms, 
the animals and materials in the zoo, are all available 
to research workers without charge—to graduate stu- 
dents, postdoctoral fellows, or to teachers on sabbati- 
eal leave. Interested persons are urged to communicate 
with C. R. Schroeder, Managing Director, Zoological 
Society of San Diego, San Diego 12. 


The 5th Summer Seminar in Statistics, to be held at 
the University of Connecticut, Aug. 9-27, provides an 
opportunity for statisticians to meet people in indus- 
try, commerce, or the physical sciences. It is hoped 
that the statisticians wil! learn something of the statis- 
tical accomplishments and needs in the field of appli- 
eation, while those in application will discover some 
of the new and powerful methods of experimental 
statistics. The plan of the seminar is to have daily 
morning and afternoon sessions of about 2 hr each. 
An invited speaker will introduce a topie which will 
later be the subject of general discussion. The follow- 
ing men are organizing the programs in the areas 
given: 

David Blackwell, Department of Mathematies, How- 
ard University. “Statistical theories of choice.” 

Walter T. Federer, Department of Plant Breeding, 
Cornell University Agri. Exp. Sta., Ithaea, N.Y. “Ap- 
plications of statistics in social research.” 

Max Woodbury, Department of Statistics, Univer- 
sity of Pennsylvania. “Applications of statisties in 
meteorology.” 

John W. Tukey of Princeton University together 
with George Kimball of the Department of Chemistry, 
Columbia University will be organizers for the joint 
session with the Operations Research Society which 
will take place in the third week. 

Interested persons are invited to attend for the day, 
week, or other period. The registration fee will be 
$2.00 per week or $5.00 for the whole seminar. Accom- 
modations for a single person or for a family will be 
provided in one of the newest of the university dormi- 
tories at $1.75 per day per person. Meals will be 
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available at a university cafeteria. A few grants cover- 
ing board and lodging are available for graduate stu- 
dents. All inquiries should be addressed to Prof. Geof- 
frey Beall, Department of Statistics, University of 
Connecticut, Storrs. 


About 500 American colleges and universities offer- 
ing study beyond the bachelor’s degree have been 
asked to participate in a sarvey of financial support 
available to graduate students being conducted by the 
National Science Foundation. This is one of a series 
of studies that the Foundation is making of all phases 
of the Nation’s scientific activities, resources, and 
needs. 

The questionnaire will be sent to all heads of gradu- 
ate departments in the natural sciences, the social sei- 
ences, and the humanities. This will enable comparison 
of the amount of assistance available to graduate stu- 
dents in the sciences with that available in other fields. 
Plans for the graduate student study have been dis- 
cussed with representatives of the National Research 
Council, Social Science Research Council, American 
Council of Learned Societies, the Office of Education 
of the Department of Health, Education and Welfare, 
and the American Council on Education, who agree 
on the importance of obtaining this information and 
who have expressed considerable interest in the results. 

From the standpoint of the Federal Government, 
accurate information about the potential number of 
highly trained personnel is vital in considering the ex- 
pansion of research resources, the present shortages in 
scientific manpower, and the recruitment of young 
scientists. Each educational institution has been asked 
to designate a member of its staff to gather informa- 
tion within the institution and to advise and consult 
with the Foundation in the study. Before issuing the 
questionnaire, the Foundation is pre-testing the ques- 
tions at the George Washington University, the Uni- 
versity of Pennsylvania, and the University of In- 
diana. The results of this pre-test survey will be 
incorporated with the final study. 


The Graduate Division of Rensselaer Polytechnic 
Institute offers a two-semester program in Technical 
Writing and Editing. It is open to graduates in engi- 
neering or science and is designed to provide intensive 
instruction and practice in technical writing on a pro- 
fessional level, and to give further study in the stu- 
dent’s chosen curriculum. The major course of study 
is offered by the Department of English with advanced 
courses offered by the graduate departments of engi- 
neering and science, For further information, address 
J. F. Morse, Director of Admissions, Rensselaer Poly- 
technie Institute, Troy, N. Y. 


The University of Pennsylvania has announced the 
establishment of an Institute of Neurological Sciences 
designed to offer a broad and integrated approach in 
the study of the nervous system and to train teachers 
and research personnel in this biological field. The 
Institute invites application for fellowships to be 
awarded annually and to be made available to students 
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with diverse backgrounds seeking Ph.D. degrees in 
some phase of descriptive and experimental neuro- 
logieal sciences (embryology, anatomy, physiology, 
biochemistry, pharmacology, and physiological psy- 
chology). These fellowships offer a stipend of $1200 to 
$1800 per annum with tuition provided. Fellowships 
are also available for postgraduate investigators 
(Ph.D., M.D.), the stipends to be arranged according 
to need. Detailed information may be obtained from 
the office of the Director of the Institute of Neurologi- 
cal Sciences, Department of Anatomy, School of 
Medicine, University of Pennsylvania, Philadelphia 4. 


Grants and Fellowships 


The Atomic Energy Commission has announced 
award of the 36 unclassified physical research con- 
tracts; six are new, and the remainder are renewals: 


University of Buffalo. G. M. Harris. Applications of iso- 
topes in chemical kinetics, $17,500. 

Columbia University. J. L. Kulp. Helium in the atmosphere 
and lithosphere, $19,793. 

Franklin Institute. C. E. Mandeville. Neutron scattering 
measurements, $30,000. 

Providence College. M. A. Fineman. Nature of gaseous 
negative ions formed by electron impact, $4534. 

Rutgers University. E. R. Allen. Anionic complexes and 
polymers of the oxy-acids of some of the transition elements, 
$4179. 

University of Texas. E. W. Steel. Effects of biological 
slimes on sea water, $7884. 

Alabama Polytechnic Institute. H. E. Carr. Mass spectro- 
metry research. 

Bausch & Lomb. N. J. Kreidl. Irradiation damage to glass, 
$10,000. 

University of Buffalo. S. Mrozowski. Basic principles of 
manufacture of carbons, $27,530. 

Carnegie Institute of Technology. R. B. Sutton. 400-mev 
synchrocyclotron and associated research, $400,000. 

Case Institute of Technology. E. Shrader. Reactor studies. 

University of Colorado. J. R. Lacher and J. D. Park. Ther- 
mochemical studies of organic fluorine compounds. 

Duke Unviersity. D. G. Hill. Some chemical reactions at 
high temperature, $3640. 

Harvard Unviersity. E. 8. Barghoorn, Assay of occurrence 
and intensity of radioactivity in uraniferous plant fossils of 
various geologic ages and from diverse parts of the world, 
$5864. 

Harvard University, G. Wilkinson and R. M. Diamond. 
Nuclear and inorganic chemistry of the transitional elements, 
$15,105. 

University of Illinois. F. Seitz. Mechanism of substitutional 
diffusion in metals, $24,439. 

University of Illinois. P. A. Beck. Annealing of cold worked 
metals, $21,100. 

Johns Hopkins University. G. H. Dieke. Absorption and 
fluorescent spectra of solid uranium compounds, $38,248. 

Massachusetts Institute of Technology. A. M. Gaudin. Tech- 
niques in mineral engineering, $72,000, 

Massachusetts Institute of Technology. M. B. Bever. Ther- 
modynamics of metallic solutions, $32,500, 

Massachusetts Institute of Technology. M. Cohen and B. 
lL. Averbach. Solid solutions and grain boundaries, $36,800, 
and fundamentals of cold work and recrystallization, $28,300, 

University of Michigan. H. R. Crane. Nuclear research with 
300-mev synchrotron, $85,000, 

University of Michigan. W. W. 
research, $20,709. 

University of New Hampshire. H. M. Haendler. Infra-red 
spectroscopy of inorganic fluorides, $8385. 

Oregon State College. E. A. Yunker. 37-in. cyclotron pro- 
Jeet, $12,117. 

Pennsylvania State University. C. R. Kinney. Chemical 
nature of the organic matter of uraniferous shales, $10,375, 

Princeton University. M. G. White. 18-mev cyclotron and 
associated nuclear physics research, $120,418. 

Purdue Research Foundation. W. H. Johnston. Gas phase 
exchange reactions, $15,000, 


Meinke. Nuclear chemical 
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Rensselaer Polytechnic Institute. H. B. Huntington. Aniso- 
tropic diffusion in metals, $9160. 

Rensselaer Polytechnic Institute. H. M. Clark. Extraction 
of inorganic substances by organic solvents, $7100. 

University of Rochester. E. W. Wiig. Radiochemistry, 
$12,860. 

Rutgers University. E. R. Allen. Polar inorganic molecules, 
$10,984. 

University of Texas. E. L. Hudspeth. Nuclear research 
with the Van de Graaf generator, $24,000. 

University of Utah. A. L. Wahrhaftig. Ionization and dis- 
sociation of molecules by electron bombardment, $10,500. 

Vanderbilt University. E. A. Jones. Raman spectra of some 
inorganic fluorihe compounds, $7200. 

Yale University. H. L, Schultz. Electron linac and neutron 
velocity selector, $99,225. 

Yale University. W. W. Watson. Isotope separation by 
thermal diffusion and nuclear studies with separated isotopes, 
$11,000. 


At its meeting on Apr. 14 the American Academy 
of Arts and Sciences, Boston, made the following six 
grants: 

Columbia University. H. R. Ansley, Dept. of Zoology. Field 
trip to Panama Canal Zone to collect a tropical pentatomid 
for extending a study of protein factors in chromosome pair- 
ing at the chemical level, $500. 

R. Bearse, Boston, Mass. Support of expedition to make 
meteorological and glaciological observations on the Green- 
land ice cap, $1000. 

Brandeis University. S. G. Cohen. Assistance in study of 
asymmetric reactions of nonusymmetric molecules, to gain 
understanding of related enzymatic processes, $1500. 

Vincent Memorial Hospital. R. M. Graham, Cytology Labo- 
ratory. Color-translating projector for a study of ultraviolet 
microphotographs of benign and malignant epithelial cells in 
the vaginal smear, $500. 

Harvard University. A. Bh. Lord, Dept. of Slavic Languages 
and Literatures. Transcribing the Milman Parry recordings 
of Serbo-Croation oral epics in an anthopological approach to 
the problems of composition and transmission of oral 
epic, $925. 

Harvard University. C. R. MeGimsey III. Archaelogical 
field trip to establish a chronological and distributional foun- 
dation for Panamanian prehistory, $950. 


Meetings and Elections 


The American Psychopathological Association will 
meet June 4-5 at the Park Sheraton Hotel, New York. 
The topic of this year’s symposium is: “Psychopathol- 
ogy of childhood.” Among the psychologists who will 
contribute to this symposium is Jean Piaget. 


The first Canadian Cancer Research Conference will 
be held at Honey Harbour, Ont., June 16-19. Spon- 
sored by the National Cancer Institute of Canada, this 
conference is primarily designed to encourage a review 
of present knowledge on various aspects of tancer for 
the benefit of grantees of the Institute. The topics to 
be discussed include carcinogenesis, enzyme relation- 
ships, tumor host relations, and the effects of radiation. 
Since accommodations are limited, attendance must be 
by application only. Further information may be ob- 
tained from Dr. Robert L. Noble, Collip Medical Re- 
search Laboratory, University of Western Ontario, 
London, Ont., Canada. 


Donald Rogers of the New York Botanical Garden 
is cooperating with the Sabena Belgian Airlines, 422 
Madison Ave., New York, in arranging two flights re- 
served especially for scientists planning to attend the 
8th International Congress of Botany in Paris, July 
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2-14. Anyone wishing accommodations should com- 
municate with Sabena immediately while space is still 
available. The flights have been scheduled for June 27 
and 28 on Super DC-6B’s, but it is possible to arrange 
to leave on other dates. The round-trip fare is $558.00, 
and this includes travel to Brussels, Amsterdam, Man- 
chester, London, Antwerp, or to several other Euro- 
pean cities if desired. 


Of particular interest to individuals and organiza- 
tions concerned with applications of high vacuum 
technology is the High Vacuum Symposium to be held 
June 16-18 at the Berkeley-Carteret Hotel, Asbury 
Park, N.J. The symposium is being sponsored by the 
Committee on Vacuum Techniques, a recently formed 
nonprofit organization that represents industries em- 
ploying vacuum processes, universities engaged in high 
vacuum research, and manufacturers of vacuum equip- 
ment. 

The program, comprising approximately 25 techni- 
eal papers, will include discussion of nomenclature 
and standards; new equipment. and instruments; 
fundamental Gcevelopments in vacuum technology; 
methods and techniques; applications and processes. 
In planning the program, care has been taken to in- 
clude subjects of practical as well as theoretical im- 
portance. Those interested in attending should write 
to the Committee on Vacuum Techniques, Box 1282, 
Boston 9, Mass. 


The Chemical and Radiological Laboratories of the 
Chemical Corps, at the Army Chemical Center, Md., 
has planned a symposium on “Incendiary gels and 
their instrumentation” to be held June 21-22. It 
should be of interest to industrial organizations en- 
gaged in the manufacture of metallic soaps, and to re- 
search groups working in the fields of gel structure 
and rheology. The meeting is open to all American 
citizens, but the classified program on the second day 
can be attended only by persons with security clear- 
ance through “Confidential” because certain perform- 
ance characteristics will be discussed. Applications 
should be addressed to R. Macey, Chairman, Sympo- 
sium VI, Office of the Chief Chemical Officer, Depart- 
ment of the Army, Washington 25, D.C. Admission 
will be by invitation only. 


The 5th International Symposium on Combustion will 
be held in Pittsburgh, Aug. 30—Sept. 3. This sympo- 
sium is organized under the auspices of the Standing 
Committee on Combustion Symposia and the Uni- 
versity of Pittsburgh will serve as sponsor and host. 
Further information is available from the Director of 
the Summer Session, University of Pittsburgh, Pitts- 
burgh 13, Pa., or from Dr. Bernard Lewis, Aleoa 
Building, Pittsburgh 19, Pa. 


An Oceanographic Convocation to encourage the 
presentation and discussion of stimulating ideas and 
creative work in the broad field of oceanography is 
being planned by the National Academy of Sciences- 
National Research Council and will be held at Woods 
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Hole, Mass., June 22-24. The Convocation is sponsored 
jointly with the Office of Naval Research and will 
follow the dedication of a new laboratory for oceano- 
graphic research on June 21. The occasion presents a 
timely and challenging opportunity for significant 
furtherance of the science of oceanography. It is an- 
ticipated that the presentations will stress the broad 
scientific significance of oceqnography, its needs and 
potentialities, and its relations to constituent fields of 
science, 

Thirty distinguished scientists, both from this coun- 
try and from abroad are being invited to present pa- 
pers. The 3-day program will consist of two sessions 
on physical oceanography, two on biological oceanog- 
raphy, one on geology and geophysics in oceanog- 
raphy, and one on meteorology in oceanography. The 
steering committee that is planning the program in- 
cludes D. W. Bronk, chairman; P. B. Armstrong, H. 
B. Bigelow, C. Eckart, R. H. Fleming, G. E. Hutehin- 
son, B. H. Ketchum, D. Merriman, D. W. Pritchard, 
and L. A. Walford. For further information write to 
H. R. Gault, Division of Earth Sciences, National 
Research Council, Washington 25, D.C. 


The Society of Women Engineers held its 1954 na- 
tional convention in Washington, D.C., Mar. 5-7. The 
theme of the convention was “The woman engineer in 
a peace-time economy.” The convention activities 
started with several field trips to stations of technical 
interest in the Washington area. Olive Mayer of Prod- 
uct Design Company, Redwood City, Calif., presided 
over a morning session that included the presentation 
of technical papers by various members of the Society. 
Olive Dennis, retired engineer of the B. & O. Railroad, 
discussed “Railroading with the woman’s viewpoint.” 
“The story of an aluminum piston” was presented by 
Virginia Sink of the Chrysler Corp., and “More ways 
than one,” a paper on communications, was given by 
Mary Murphy of the Illinois Bell Telephone Com- 
pany. Hazel Bishop of Hazel Bishop Laboratories 
spoke. at the luncheon meeting on “Cosmetics is a 
woman’s business.” 

Catherine Eiden, engineer of Illinois Bell Telephone 
Company, was chairman of an afternoon session de- 
voted to a symposium on “Tools of industry.” The 
speakers included Grace Hopper, systems engineer of 
Remington Rand, Ine., on the topic “The compiler 
technique for digital computers”; Ralph Slutz, consul- 
tant in the Electronics Division of the National Bureau 
of Standards, on “The electronic computer—a new tool 
for the mind”; Henry Marschalk, head of the Publica- 
tions Branch of the Bureau of Ordnance, Department 
of the Navy, on “Good technical manuals; their place 
in our national economy”; and Helen E. Smith, senior 
engineer of Phileo Corporation on “Woman's work is 
never done,” a discussion of home appliance engineer- 
ing. At the reception and banquet the main speaker 
was A, VY. Astin, director of the National Bureau of 
Standards, who spoke on “The development of engi- 
neers.” The Society’s annual Award for Meritorious 
Contribution to Engineering was presented to Edith 
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Clarke, for many years electrical engineer for the Gen- 
eral Electric Company and at present professor of 
engineering at the University of Texas. 

Chairman of the banquet session was Ethel Levene, 
materials engineer in the Bureau of Ships, Navy De- 
partment, who was also chairman of the Convention 
Committee. The formal sessions of the convention were 
concluded with a “brunch” and open membership 
meeting presided over by Katharine Stinson, president 
of the Society and chief of the Specifications Staff of 
the Civil Aeronautics Administration. 


Thirty-five leading authorities on the atom and its 
potential use as a source of power met at Columbia 
University Apr. 22-24, for a “Summer Institute on 
Nuclear Physics in Engineering Education.” The group 
of 21 educators, 9 government scientists, and 5 indus- 
try representatives held a closed conference to lay the 
groundwork for a larger open conference scheduled 
for Sept. 7-11 at Northwestern University. Both con- 
ferences are jointly sponsored by the American So- 
ciety for Engineering Education, the American Insti- 
tute of Physics, the National Science Foundation, 
Columbia University, and Northwestern University. 

Under the chairmanship of Charles F. Bonilla, pro- 
fessor of chemical engineering at Columbia, the pre- 
liminary meeting considered ways of bringing about 
closer coordination between the teaching of physics 
and of engineering, particularly in the field of nuclear 
power. It is felt that this field can reach its full poten- 
tialities only when engineers understand the theory 
behind it as well as its practice. 

Certain general conclusions were reached at this 
preliminary conference that will make the larger open 
conference of 150 engineers and physicists in Septem- 
ber more productive. Final decisions will be made at 
the latter meeting. 


“Clay Mineral Technology” is the theme of the 
Third National Clay Minerals Conference to be held at 
the Rice Institute, Houston, Tex., Oct. 27-29. The 
conference is sponsored by the Clay Minerals Com- 
mittee of the National Research Council. A part of the 
program will be devoted to fundamental or applied 
papers. Anyone interested in presenting papers in any 
of these or other fields pertaining to clays or related 
minerals is invited to communicate with A. F. Fred- 
erickson, Washington University, St. Louis, on or be- 
fore July 15, A detailed program, ineluding field-trip 
information, will be available on request in August. 


A symposium, “Twenty-five years of progress in 
mammalian genetics and cancer,” will be held at the 
Jackson Memorial Laboratory, June 27-30, as a part 
of its 25th anniversary activities. The program will 
include the following sessions: “Inbred strains as re- 
search tools,” with papers by Thelma B. Dunn and 
John W. Gowen, and a talk on the development of 
mammalian genetics by W. E. Castle; “Genetic control 
of developmental patterns,” with contributions from 
Earl L. Green, Meredith Runner, and Salome Gluck- 
soehn-Waelsch; “Genetic control of funetion,” with 
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contributions from Herman B. Chase, Elizabeth S. 
Russell, and George D. Snell; “Carcinogenesis in en- 
docrine organs,” a round-table discussion including 
Jacob Furth, W. V. Gardner, K. P. Hummel, and G. 
W. Woolley; “Genetic control of behavior,” with 
papers by Curt Richter, J. Paul Scott, and L. H. 
Snyder; “Genetic techniques in the study of cancer: 
new approaches,” with speeches by Margaret Dickie, 
A. B. Griffen, W. E. Heston, and Lloyd Law; and a 
final summary discussion, “Patterns of mammalian 
gene action,” by Sewall Wright. All persons interested 
in attending this symposium should write to Dr. Eliza- 
beth S. Russell, Scientific Director, Jackson Memorial 
Laboratory, Bar Harbor, Me. 


Miscellaneous 


Following the advice of professional and industrial 
consultants, the 1953 program of the Future Scientists 
of America Foundation of the National Education 
Association, 1201 16th St. NW, Washington 6, D.C., 
was focused on the preparation of a survey of teachers’ 
opinions and experiences with sponsored incentive 
programs and guidance materials and services. The 
report of this inventory, “Encouraging Future Scien- 
tists: The Situation,” is available gratis. This study 
revealed that many teachers are simply not sufficiently 
informed to allow them ‘and their students to take part 
in the programs and services that are available. 

In light of this, for the second major phase of its 
1953 program, the Foundation prepared “Encouraging 
Future Scientists: Available Materials and Services.” 
This publication provides for secondary school science 
teachers and their students the information needed to 
enable them to participate in sponsored incentive 
programs and guidance services, This pamphlet sells 
for 50 cts. Science supervisors, counselors, instructors 
in teacher training institutions, and other key people 
who are interested in placing quantity orders may re- 
ceive free copies by explaining their interest. 


The International Development Placement Associa- 
tion, Inc., of 345 E. 46 St., New York 17, has scientific 
positions listed. This is a nonprofit organization whose 
primary function is to find qualified persons for for- 
eign development programs who cannot be obtained 
through existing channels of international recruitment. 
It aims its appeal toward those who are eager to serve 
where trained persons are needed and who are willing 
to work at local salaries and under local conditions. 
Its services are rendered without fee. 


Over a period of years, medical research in the 
United States has assumed such proportions that a 
force of no less than 250 medical journals is required 
to report it. This places a burden on the busy physician 
anxious to keep informed of current developments. To 
assist him, the magazine Medical Abstracts, 825 West- 
ern Saving Fund Bldg., Philadelphia 7, Pa., has been 
founded and early this summer will begin publication. 
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Each month the editors plan to abstract articles of 
general interest to the medical profession from about 
200 of the leading domestic and foreign journals. Each 
abstract, which will be about two or three column- 
inches in length, will cite the author, the date, and the 
name of the journal. = 


In a recent report to the American College of Sur- 
geons, William B. Looney, Lt. (MC) USNR, of the 
radioisotope laboratory, U.S. Naval Hospital, Be- 
thesda, Md., issued a nation-wide call for anyone who, 
20-30 yr ago, was treated by injection or by swallowed 
doses of radium salts or mesothorium or radiothorium. 
Also wanted are those who got any of these radioactive 
materials into their bodies in diagnostic tests or 
through painting luminous dials. These people may 
still have small amounts of radioactive substances in 
their bones or internal organs that may or may not be 
doing significant damage. Knowledge of how these 
people are getting along is needed to help determine 
the long-term effects of small amounts of radioactive 
substances to which more and more people in the pres- 
ent age are exposed. 


The May issue of The Scientific Monthly carries 
these articles and letters: “Lyman J. Briggs: recogni- 
tion of his eightieth birthday,” Wallace R. Brode; 
“Lyman J. Briggs and atomic energy,” Vannevar 
Bush; “Some problems in national and international 
standards,” E. C. Critenden; “Spontaneous freezing 
of water,” N. Ernst Dorsey; “Supersonic travel within 
the last two hundred years,” Hugh L. Dryden; “Earth, 
sea, and sky: twenty years of exploration by the Na- 
tional Geographic Society,’ Gilbert Grosvenor; 
“Gravitation—still a mystery,” Paul R. Heyl; “The 
measurement of soil water in relation to plant re- 
quirements,” L. A. Richards; “Mind, matter, and 
freedom,” Charles Hartshorne; “Men’s different pro- 
duction rate at different ages‘and in different coun- 
tries,” Harvey C. Lehman; “Find more good scientists 
—and support their work,” Paul E. Klopsteg. 


Among the resolutions passed on during the 1952 
General Assembly of the International Union of Pure 
and Applied Physies in Copenhagen, there was a re- 
commendation that action should be taken to publish 
papers reviewing the work done in various fields of 
experimental and theoretical physics and available 
only in Russian and other slavonie languages. The 
actual organization of the work, at the suggestion of 
the Publication Committee of the T.U.P.A.P., was 
taken up by the permanent secretariat of the Inter- 
national Council of Scientifie Unions Abstracting 
Board, 3, Boulevard Pasteur, XV°, Paris. As a result, 
the Italian journal of physies, IJ Nuovo Cimento, has 
announced publication of Supplemento al Volume X, 
Serie IX del Nuovo Cimento which is entirely devoted 
to reviews of the works of Russian physicists. Copies 
may be obtained from Nicola Zanichelli Editore, Via 
Irnerio N.46, Bologna, or from Prof. G Polvani, Di- 
rector, Via Saldini N.50, Milano. 


Science, Vol. 119 


her 
‘Se 
" 
Thi 
a I 
cies 
The 
q the 
cies 
ny? 
chi. 
3 hos 
No 
is 
fur 
spe 
he 
t 
pre 
des 
ere 
she 
ela 
ma 
Tn: 
Un 
int 
<4 wi 
th 
TI 
D 
pt 
ge 
th 
as 
a of 
al 
3 m 
a tir 
ne 
m 
th 
ai 
di 
| m 
e 
0! 
4 a 
N 


Book Reviews 


The Ustilaginales of the World. Contrib. No. 176, 
Dept. of Botany. George Lorenzo Zundel. Pennsy]- 
vania State Univ., State College, Pa., 1953. 410 pp. 
$3.50. 


In this book are descriptidns of more than 1000 spe- 
cies in 30 genera of the two families of smut fungi. 
The genera within the families and the species within 
the genera are arranged alphabetically. For each spe- 
cies are given: the scientific name and author, syno- 
nyms and their authors, descriptions of the sorus and 
chlamydospores, the type host and locality, and the 
host range, both taxonomically and geographically. 
None of the fungi are illustrated. Following the text 
is an index of species of hosts with the species of smut 
fungi attacking each, and an index of synonyms and 
species of smut fungi mentioned in places other than 
their alphabetical order in the text. The text proper is 
preceded by an introduction, historical review, general 
description of the Ustilaginales, a selection of 52 ref- 
erences on the group, and a key to the genera. It 
should be a useful manual, especially for those spe- 
cialists in the group who work mostly with herbarium 
material. ; 

CLypE M. CHRISTENSEN 
Institute of Agriculture 
University of Minnesota, St. Paul 


Epilepsy and the Functional Anatomy of the Hu- 
man Brain. Wilder Penfield and Herbert Jasper. 
Little, Brown, Boston, 1954. 896 pp. Tllus. + plates. 
$16.00. 


This magnificent volume brings together into one 
integrated account much of the recent work dealing 
with brain structure and function, particularly as 
they are revealed in the various forms of epilepsy. 
The authors are outstanding experts in their fields— 
Dr. Penfield as neurosurgeon and Dr. Jasper as neuro- 
physiologist. In a unique manner, they have woven to- 
gether the contributions of their two disciplines, so 
that they illuminate the basie physiology of the brain 
as they describe, in intimate detail, the manifestations 
of epilepsy, its clinical management, and its operative 
alleviation or cure. The argument is. supported by 
more than 200 case reports, more than 300 illustra- 
tions, and a bibliography of 700 citations. 

The first five chapters are largely given over to 
neurophysiological descriptions. A wealth of clinical 
material has made possible the electric stimulation of 
the exposed cortex and of many deeper structures in 
conscious human subjects. Notable features of this 
diseussion are 

1) The preparation of maps of the “supplementary 
motor areas” that lie on the medial surface of each 
cerebral: hemisphere, just anterior to the upper end 
of the sensorimotor strip. Four centers for voealiza- 
tion were described, two in the classical sensorimotor 
areas, two in the supplementary motor areas. 
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2) The mapping of the second somatie sensory 
areas which lie on the upper bank of the Sylvian 
fissure, below the primary sensorimotor complex. The 
heightened activity characteristic of epilepsy may 
originate in these second sensory areas as well as in 
the primary areas. 

3) Failure to demonstrate the existence of the so- 
called “suppressor strips” on the lateral surface of 
the hemispheres. “One must conelude, therefore, that 
there is inadequate evidence for the existence of spe- 
cifie inhibitory areas in the cerebral cortex. Motor in- 
hibition which is oceasionally observed is obtained 
from areas of cortex in which the elaboration of its 
coordinate function may require an element of in- 
hibition, but no area seems to have its funetion re- 
stricted to that of inhibition” (p. 234). 

4) Evidence that the temporal lobes may be spe- 
cialized areas for memory. 

The authors develop a new conception of the seat 
of consciousness in the human brain. According to 
their view, consciousness does not reside primarily in 
the frontal lobes, as Hughlings Jackson taught. They 
locate consciousness in the “centrencephalie system,” 
an area in the upper brain stem which includes thala- 
mus, hypothalamus, and adjacent structures. It is eon- 
ceived as being “highest level” in the functional, if 
not in the anatomic, sense. The centrencephalie system 
“has a symmetrical functional relationship with the 
cortex of the two cerebral hemispheres,” its thalamic 
nuclei being connected by a diffuse projection system 
containing both corticopetal and corticofugal fibers. 
Posteriorly, this system is intimately connected with 
the reticular formation of the brain stem, forming 
with it a central core of nervous tissue with both 
motor and sensory components. This system must be 
distinguished from the longer and better-known spe- 
cifie projection systems, but one of its functions is 
the coordination of the activities of these specific 
projections. 

The concept of the primacy of the centrencephalie 
system in the production of consciousness runs like 
a silver thread of continuity through many chapters. 
The view is thoroughly developed in Chapter XII. Its 
departure from orthodox thinking is portrayed in the 
following sentences (p. 43) : 


In a sense, it might be said that experimentalists 
have left clinicians and psychologists stranded upon 
the vast shores of the cerebral cortex with no chart 
or compass to guide them. The initial assumption of 
experimentalist and clinician alike was that within 
the cerebral cortex alone lay the mechanisms of 
thought and voluntary action. But study of the epi- 
lepsies and of the experiments wrought by disease 
and injury upon the brain of man is gradually dem- 
onstrating the fact that the highest level of neuronal 
integration must be sought in the diencephalon and 
midbrain. 


The types of epilepsy known as petit mal and grand 
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mal are disorders of this highest level. Their symptoms 
develop with complete bilateral symmetry, in both 
cerebral cortices, showing that hyperactivity in some 
central subcortical mechanism is responsible for the 
disorders. The loss of consciousness characteristic of 
both states is an indication that consciousness is nor- 
mally focalized subcortically in the centrencephalic 
system. However (on pp. 481 and 482) : 

It is obvious that the higher mental functions 
which distinguish man from lower animals, such as 
speech, the capacity for higher mathematics, and other 
abstract thought processes, are not possible without 
the cortex. . . . The vast interconnected network of 
cells and fibers in the cortical matrix must, therefore, 
constitute an essential part of the machinery of the 
mind. But without the constant selective activating 
influences of the reticular network of the higher brain 
stem, the cortical mantle lies dormant. . .. Highest 
level functions cannot be strictly localized, but result 
from a dynamic interaction between centrencephalic 
mechanisms and those areas of cortex the function 
of which is momentarily being employed at a given 
time. 

Moving from these discussions of highest level 
functioning, the authors include chapters on didgnosis 
and treatment, particularly with drugs, on the tech- 
nique and interpretation of electroencephalograms 
and electrocorticograms and on cranial roentgenogra- 
phy. Final chapters deal with the technique of sur- 
gical excision of epileptogenic foci and the history 
of patients after operation. 

This is really an extraordinary book, distinguished 
by its broad sweep of interest and effort, which no 
reviewer can adequately describe. It will mean much 
to the growing company of experts in many fields who 
are seeking better to understand the functioning of 
the human brain. In its pages, the neurophysiologist, 
the neurosurgeon, and the neurologist, the psycholo- 
gist, the psychiatrist, and even the philosopher will 
find enrichment for thought and practice. 


Wituiam R. AmMBERSON 
Department of Physiology 


University of Maryland School of Medicine 
Baltimore 


Advances in Genetics, Vol. V. M. Demeree, Ed. Aca- 
demic Press, New York, 1953. 331 pp. Illus. $8.50. 


This new volume of Advances in Genetics will prove 
a very useful and interesting addition to the geneti- 
cist’s library, since it contains much important mate- 
rial that previously had been incompletely and in- 
sufficiently known. This is particularly true for two 
articles by H. Kikkawa and by T. Tanaka. These, for 
the first time, review for the Western reader the large 
amount of work done in silkworm genetics largely by 
Japanese authors. It appears clearly from these re- 
views that the silkworm is one of the best analyzed 
and most favorable materials from a genetic point of 
view. The number of mutants known is considerable, 
and linkage data are available for 15 out of 28 chro- 
mosomes. The organism seems to be particularly valu- 
able for the study of biochemical genetics. There exists 
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a wealth of material concerning the development and 
biochemistry of genetically controlled pigment char- 
acters. The genetic control of amylase in the silkworm 
belongs to the best substantiated cases of gene-enzyme 
relationships. Furthermore, in Bombyx has been de- 
scribed the only case known to the reviewer in which 
genes affect the selective permeability of cells. The 
wealth of material contained in these two articles will 
make them a highly stimulating contribution to the 
genetic literature. 

Two articles deal with microbial genetics. Ponte- 
corvo’s paper on the genetics of Aspergillus nidulans 
differs from most of the reviews published in Ad- 
vances in that it contains a large amount of previously 
unpublished material obtained by the author and his 
collaborators over a number of years. It presents a 
complete survey of the life cycle, the methods of study, 
the formal and biochemical genetics of this first homo- 
thallie organism ever investigated genetically. A num- 
ber of highly important findings, such as the oceur- 
rence of at least two series of pseudoalleles and the 
discovery of the new phenomenon of “relative hetero- 
thallism” are described. The author puts particular 
stress on the comparison of the genie action between 
organisms carrying the same genes in heterozygous 
and heterocaryotie conditions. The possibility of arti- 
ficially inducing diploid nuclei has made possible a 
thorough analysis of mitotic crossing over and of 
vegetative segregation. The paper is full of impor- 
tant new information and will make stimulating read- 
ing for every geneticist. The monographie treatment 
chosen by the author to publish these results provides 
pleasant reading and presents a more coherent pic- 
ture of the different problems attacked and solved 
than could be achieved by a series of short communi- 
cations. It appears that a thorough treatment of a 
series of interrelated investigations may be preferable 
to the usual manner in which each single problem is 
published in an isolated paper. 

Hershey presents a review of the geneties of bac- 
teriophage. The review is short, concise, and complete, 
covering the whole material in the field critically and 
with admirable clarity. Because it is clear and easy to 
read, this paper will aid in acquainting workers active 
in other fields of genetics with the fundamental im- 
portance of the facts of bacteriophage genetics. 

The two remaining papers deal with different 
phases of population genetics. E. B. Ford presents a 
review of Genetics of Polymorphism in the Lepidop- 
tera. The work and the views of the author on bal- 
anced and transient polymorphism may be presumed 
to be well known to all geneticists and have been re- 
peatedly reviewed. In the present article, the author 
adds more recent results obtained from his own stud- 
ies and from those of other authors and integrates 
them with his theory. A review by W. Frank Blair on 
Population Dynamics of Rodents and Other Small 
Mammals contains a compilation of data and obser- 
vations on phenomena such as home range, dispersal, 
and reproductive behavior of different species of 
mammals, mostly rodents. The paper does not deal 
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with genetic data, but it will prove valuable to geneti- 
cists who plan to work on population geneties of small 
mammals, 

On the whole, the present volume ean be highly 
recommended to geneticists and to biologists in gen- 
eral. It contains a number of contributions that will 
prove to be of high importance for the development 
of the science of genetices.,Every geneticist will find 
in it information that will be valuable for the progress 
of his own work and in the development of his own 
ideas. 

Ernst CASPaRI 
Shanklin Laboratory of Biology 
Wesleyan University 


Electrochemical Constants. N.B.S. Cireular 524. Pro- 
ceedings of the National Bureau of Standards 
Semicentennial Symposium on _ Electrochemical 
Constants, held September 19-21, 1951. National 
Bureau of Standards, Washington, D.C., 1953. 
(Order from: Supt. of Documents, GPO, Wash- 
ington, D.C.) 310 pp. Illus. $2. 


Much more emphasis in today’s chemistry centers on 
the properties of substances than was given in past 
decades. Scientists are probing to greater depths into 
the reasons for the behavior of substances and sys- 
tems and are acquiring fuller understandings of the 
ordered complexity of forces that interplay to give to 
the material its peculiar properties. It is necessary 
that investigators get together at not too infrequent 
intervals to pool their information. 

This volume prepared by Walter J. Hamer contains 
30 papers presented by 42 authorities at the Sympo- 
sium on Electrochemical Constants held by the Na- 
tional Bureau of Standards. The papers diseuss the 
latest developments, both experimental and theoreti- 
eal, in the field of fundamental electrochemistry from 
many leading establishments in the United States and 
abroad. Although many constants, tables, and graphs 
are contained in this book, it cannot be considered a 
handbook of complete information. 

Each contributor, in general, gives the historical back- 
ground of his particular subject and then critically re- 
views the pertinent findings. Experimental details are 
entirely omitted, and the design of experimental appa- 
ratus is illustrated only briefly. More detailed description 
of apparatus is given where the apparatus is a major con- 
tribution to the field of investigation. For details of ex- 
perimentation, the reader is referred to the original lit- 
erature in the bibliography following each chapter. 

The material presented in the 30 specific titles falls 
into the following general fields: coulometry and the 
faraday, conductance, transference, standard cells, ther- 
mal phenomena, cell potentials, absolute half-cell poten- 
tials, overvoltage, electrode kinetics, electrochemical 
double layers, proton transfer reactions, potential dia- 
grams and chemical behavior, activity coefficients, and 
equilibria in electrolytic solutions, 


The .contributors to this work are to be econgratu- 
lated for the clarity of their presentations and for 


suggesting and outlining approaches for further stud- 
ies. With new tools continually becoming available, 
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there is no reason to doubt that further and deeper 
probing into these problems will lead to more com- 
plete understanding of electrochemical phenomena. 


Ross W. Mosuier 


Chemistry Research Branch 
Wright-Patterson Air Force Base, Ohio 


New Books 


Fourth Symposium (International) on Combustion. Held 
at Massachusetts Institute of Technology, September 
1-5, 1952. Published by the Standing Committee on 
Combustion Symposia, Bernard Lewis, Chairman. Wil- 
liams & Wilkins, Baltimore, 1953. 926 pp. Illus. $7.00. 

Sample Survey Methods and Theory. Vol. 1: Methods 
and Applications; Vol. IL: Theory. Morris H. Hansen, 
William N. Hurwitz, and William G. Madow. Wiley, 
New York; Chapman & Hall, London, 1953. Vol. I, 638 
pp., $8.00; Vol. II, 332 pp., $7.00. 

Annual Review of Nuclear Science, Vol. 3. James G. 
Beckerley et al., Eds. Annual Reviews, Stanford, Calif., 
1953. 412 pp. Illus. $7.00. 

Manual of Cane-Growing. Australian agricultural and 
livestock series. Norman J. King, R. W. Mungomery, 
and C. G. Hughes. Angus & Roberston, Sydney, 1953. 
(U.S. distr.: Anglobooks, New York.) 349 pp. Illus. + 
plates, 63s. 

Die Welt der Ungewohnten Dimensionen. Arnold Hildes- 
heimer, A. W. Sijthoff, Leiden, Holland, 1953. 368 pp. 
Illus. Dutch fl. 17.90. 

Refining of Oils and Fats for Edible Purposes. A. J. C. 
Andersen. Academic Press, New York, 1953. 204 pp. 
Illus. + plates. $7.00. 

The Mars Project. Wernher Von Braun. Univ. Illinois 
Press, Urbana, IIL, 1953. 91 pp. Illus. $3.95. 

Advances in Applied Mechanics, Vol. III. Richard von 
Mises and Theodore von Karman, Eds. Academic Press, 
New York, 1953. 324 pp. Illus. $9.00. 

Thermionic Valves: Their Theory and Design. A. H. W. 
Beck. Cambridge Univ. Press, New York, 1954. 570 
pp. Illus. $12.00. 

Viruses. Cold Spring Harbor Symposia on Quantitative 
Biology, Vol. XVII. Biological Laboratory, Cold Spring 
Harbor, N. Y., 1953, 301 pp. Illus. $8.00. 

The Actinide Elements. Glenn T. Seaborg and Joseph J. 
Katz, Eds. MeGraw-Hill, New York, 1954, 870 pp. Illus. 
$11.75. 

Cell Chemistry. A collection of papers dedicated to Otto 
Warburg on the occasion of his 70th birthday. Dean 
Burk, Ed. Elsevier, Houston—Amsterdam, 1953. 362 pp. 
Illus. $7.50. 

Organic Syntheses, Vol. 33. Charles C. Price, Ed. Wiley, 
New York, Chapman & Hall, London, 1953. 115 pp. 
$3.50. 

Physiological Acoustics. Ernest Glen Wever and Merle 
Lawrence, Princeton Univ. Press, Princeton, N. J., 
1954. 454 pp. Illus. + plates. $10.00. 

From Fish to Philosopher. Homer W. Smith. Little, 
Brown, Boston, 1953. 264 pp. Tllus. $4.00. 

The Challenge of Our Times. Contemporary trends in 
science and human affairs as seen by twenty professors 
at the University of Wisconsin. Farrington Daniels and 
Thomas M. Smith, Eds. Burgess, Minneapolis, Minn., 
1953. 364 pp. Illus. $3.50. 

Causality in Natural Science. Victor F. Lenzen. Thomas, 
Springfield, Tll., 1954, 121 pp. $3.00, 
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Technical Papers 


Equatorial Undercurrent in Pacific Ocean 
Revealed by New Methods 


Townsend Cromwell, R. B. Montgomery,* 
and E. D. Stroup 

Pacific Oceanic Fishery Investigations, 

U.S. Fish and Wildlife Service, Honolulu; 
Brown University, Providence, R.1.; 


and Pacific Oceanic Fishery Investigations, 
U.S. Fish and Wildlife Service, Honolulu 


Indications of an eastward current at the equator 
beneath the westward South Equatorial Current came 
originally from the drift of long-line fishing gear in 
use from vessels of the Pacifie Oceanic Fishery In- 
vestigations of the U.S. Fish and Wildlife Service. 
Direct observation of drifting objects, or “drags,” 
from the Service’s research vessel Hugh M. Smith 
during Aug. 1952 proved the existence of this east- 
ward current in the central Pacific near the equator 
in the lower part of the surface layer and upper 
thermocline. 


| NET FLOATS 
. tA 


resistance with ease of handling and stowage. A pole 
carrying a radar target and-one carrying a flag and 
light were attached to the downwind end of the nets. 

The deep drags (Fig. 2) were similar to a common 
form of sea anchor. Each consisted of a light muslin 
cone attached to an aluminum alloy hoop weighted at 
the bottom and buoyed at the top so that it would 
remain upright. Piano wire of diameter 0.72 mm 
joined the deep drag unit to two streamlined floats, 
one at the sea surface and the other slightly sub- 
merged. The drags used were 3 and 4 m in hoop 
diameter, so large that retrieval was impossible and 
a drag could be used only once. 

Wind resistance of the poles prevented perfectly 
free movement of the surface drag with the current, 
and water resistance of the wire and floats similarly 
affected the deep drags. Corrections to reduce the drag 
velocities to current velocities are being determined, 
and a complete account of the data and results is 
being prepared for later publication. However, the 
submerged countercurrent can be described now in 
terms that will not be altered by these corrections. 


™ 


Fig. 1. Drag used to measure the surface current. 


The surface current at three stations was observed 
by following a surface drag continuously for several 
days and determining its movement by celestial navi- 
gation. On 12 of the 18 days devoted to following the 
surface drag, deep drags with identifying surface 
floats were released. The velocity of the deep drag was 
measured relative to the motion of the surface drag 
by following the identifying float with the vessel and 
tracking the surface drag by radar up to ranges of 5 
mi. Vector subtraction then gives the deep drag’s true 
velocity, which can be used to make ‘a close estimate 
of the velocity of the deep current. 

The surface drag (Fig. 1) consisted of two 150 by 
12-ft panels of fine-mesh netting joined end to end 
and buoyed to locate the top of the mesh 2 ft below 
the sea surface, The use of netting combined large 


Research sponsored by Office of Naval Research. 
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The 12 observations of the deep current were made 
near 150°W from 2°54’S to 7°05’N. The first, at 
2°54’S at a depth of 200 ft, gave a northwesterly 
current of a little less than half a knot. 

The following eight observations were in almost 
daily succession during the second drag station. The 
first four of these from 0°14’N to 1°31’N at depths 
in the lower part of the surface layer and upper 
thermocline indicated currents with easterly compo- 
nents. At the first of them, at 0°14’N, the surface 
current was nearly 1 knot north, while the deep drag 
indicated an east current stronger than 1 knot. The 
last four observations on this station, from 1°50’N to 
2°43’N, revealed zonal flow directed west. 

The final three drags were used at the third drag 
station, near 7°N in the Equatorial Countercurrent, 
where the current was easterly by both surface and 


deep drags. 
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Fig. 2. Deep drag and buoy assembly used to measure 
the deep current. 


The submerged east current was, thus, observed in 
a narrow zone near the equator, the speed of the axis 
exceeding 1 knot. It was separated from the Equa- 
torial Countercurrent by water with a westward 
velocity component. 

As mentioned in the opening paragraph, observa- 
tions of the drift of long-line fishing gear have indi- 
cated the presence of the submerged current. The long 
line is a system of cotton lines suspended from buoys 
and floated freely in the water, the main mass of line 
lying, in these trials, in the lower part of the surface 
layer. This gear has been set very near the equator a 
number of times on various longitudes and, on several 
occasions, has moved eastward in spite of opposing 
southeast trade winds and seas at the surface, sug- 
gesting that the submerged current is prevalent near 
the equator in the central Pacific. Whether or not the 
current prevails in the eastern and western Pacific 
and in the Atlantic remains to be determined by fur- 
ther study. 

In part, the dynamics of the current seem clear. 
The surface layer of warm water deepens westward, 
so that throughout this layer there is an eastward com- 
ponent of pressure-gradient force (7). Below the 
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depth of influence of the southeast trade winds, water 
flows east in response to the pressure gradient. These 
considerations do not explain the narrowness of the 
current. 

On this basis, the countercurrent at the equator can 
be expected to extend up to the sea surface when the 
wind stress is released or sufficiently diminished. Such 
an occurrence could explain reports of eastward drift 
of vessels close to the equator in the eastern Pacific 
and the Atlantic (2). 

The countercurrent at the equator may, thus, ocea- 
sionally be observed at the surface but is apparently 
more prevalent in the lower part of the surface layer 
and in the thermocline. For this reason the name 
“Equatorial Undercurrent” is proposed. 
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Reciprocal Selection for Correlated 
Quantitative Characters 
in Drosophila»? 


Robert R. Sokal and Preston E. Hunter 


Department of Entomology, 
University of Kansas, Lawrence 


In recent years a number of mass-selection experi- 
ments directed at increasing, as well as decreasing, 
the magnitude of a given quantitative character have 
been reported (1-4). A constant feature of such ex- 
periments has been the occurrence of correlated 
changes in characters other than the one being selected. 
Three general hypotheses can account for these corre- 
lations: (a) unwitting selection for a genetically inde- 
pendent trait, physiologically essential to suecessful 
establishment of the main selected character; (b) link- 
age of genes responsible for the correlated characters; 
(c) pleiotropic effects of a single group of genes. The 
elimination of any one of these hypotheses is ex- 
tremely difficult and is complicated by the fact that 
they are neither mutually exclusive nor necessarily 
collectively exhaustive. 

One point of attack on the problem of correlated 
characters is to select separately for each of a pair of 
such characters (reciprocal selection) and study 
changes of both characters in both strains. Reeve and 
Robertson (4) were able to show a correlated response 
between wing length and thorax length on selection 
for either character, thus indicating a genetic general 
size factor. A similar genetic thorax length-wing 
length correlation was demonstrated in aphids (5). 

Since early 1952, we have been selecting several 
strains of Drosophila melanogaster for resistance, as 


1 Contribution No, 852 from the Department of Entomology, 
University of Kansas. 

2 These studies were aided by a contract between the Office 
of Naval Research and the University of Kansas. [Nonr- 
171(00)] 
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Fic. 1. Relative resistance of strains as results of selection for differences in DDT tolerance (broken line) and 


for differences in pupation site (solid line). 


well as susceptibility, of larvae to DDT in the culture pairs, so that inbreeding because of small population 
medium. This experiment is in its 34th generation at size is very slight. Three strains are considered here: 
the time of writing. An analysis of changes in 21 the resistant (RS) strain, obtained by mating sur- 
physiological characterg during selection will be pub- vivors from DDT poisoning; the control strain (NS), 
lished elsewhere. The flies are raised in 6-dram shell obtained by taking a random sample of each genera- 
vials on corn meal-molasses-agar medium. Each vial tion of offspring of the original stock (pooled Can- 
contains 10 eggs obtained from a single mated pair. ton-S, Oregon-R-C, Sweden-C, and Urbana-S); and 
Optimally, the population for selection numbers 1000 the susceptible (SS) strain, developed from sibs of 
flies per generation, which are thus descended from poisoned flies starting with NS flies of generation 7. 
100 mated pairs. The broken line in Fig. 1 depicts the progress of 
Effective population size is never lower than 20 — selection. The ordinate is graduated on a log seale and 
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Fig. 2. Differences between strains in percentage of peripheral pupation as results of selection for differences 


in DDT tolerance (broken line) and for differences in pupation site (solid line). 
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represents relative resistance to DDT, computed as the 
ratio of the LD... of the more resistant strain over that 
of the less resistant strain. Thus, it expresses how 
many times the RS strain is more resistant than the 
NS strain (dotted section; up to generation 7) or 
than the SS strain (dashed section; generations 8f.) 
As of generation 2, we find the RS strain more re- 
sistant. These differences persist and are statistically 
significant (P mostly < 0.01, never > 0.05). Violent 
fluctuations in relative resistance prior to generation 
19 are probably due to crude methods of resistance 
assay. In spite of the fluctuations, the increase in rela- 
tive resistance on continued selection is evident. 

A curious behavior pattern was soon noted in the 
selected strains. The resistant strain tended to pupate 
at the margin of the medium, whereas the susceptible 
strain pupated largely in the medium away from the 
margin. This phenomenon occurred in nontoxic me- 
dium and has been quantified as percentage of periph- 
eral pupation—that is, percentage of pupae at margin 
of medium or up the wall of the vial. In Fig. 2, the 
broken line expresses differences in percentage of 
peripheral pupation between the RS and the NS 
strains up to generation 7 (dotted section) and be- 
tween the RS and SS strains as of generation 8 
(dashed section). These differences are significant 
(P at least < 0.05, mostly < 0.01) beyond generation 
5. Since the various strains were tested on the same 
batch of medium at the same time and handled alike, 
pupation site differences between them are not likely 
to be due to environmental factors, such as humidity. 
The concomitant increase on selection in differences 
for the two characters indicates the presence of genetic 
correlation between DDT resistance and pupation site. 

To test this hypothesis, two new strains were se- 
lected for pupation-site differences, starting with 
newly pooled stock. Vials with a high percentage of 
peripheral pupation were chosen as parents for the 
peripherally pupating (PP) strain, and vials with a 
low percentage of peripheral pupation engendered the 
centrally pupating (CP) strain. Continued selection 
resulted in increasing and statistically highly signifi- 
cant differences in percentage of peripheral pupation 
between the two strains, as illustrated by the solid line 
of Fig. 2. These pupation site strains are now in the 
19th generation of selection and their differences in 
percentage of peripheral pupation are considerably 
larger than those between the RS and SS strains. 
Assays of DDT resistance of the CP and PP strains 
(solid line, Fig. 1) reveal rapidly diverging, statisti- 
cally significant levels of tolerance. At generation 18, 
the PP strain was 3.8 times as resistant as the CP 
strain. The hypothesis of genetic correlation between 
DDT resistance and peripherality in pupation site ap- 
pears justified. Selection for one brings on the other. 

The foregoing experiments in themselves are insuffi- 
cient to discriminate between the three aforementioned 
hypotheses on character correlation. The maintenance 
of the correlation during reciprocal selection suggests 
linkage or pleiotropism rather than unconscious selec- 
tion of a physiologically essential character. Experi- 
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ments under way now, attempting to separate DDT 
resistance from peripheral pupation, plus planned 
genetic analysis, should evaluate the possibility of 
linkage. A number of experiments on the behavior and 
physiology of Drosophila larvae in toxie and nontoxic 
medium suggest that resistance as well as peripheral 
pupation are both measurable end-products of a 
physiological process, the threshold of which is raised 
or lowered during selection for either character. This 
would make the present correlation a case of spurious 
pleiotropism sensu Griineberg (6). 

It is evident that there is no perfect correlation be- 
tween the two characters, since response of the corre- 
lated character lags behind that of the selected charae- 
ter. This suggests fixation of modifying genes for the 
selected trait, which tend to enhance the latter but not 
the correlated character. 
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Diffusion Lines in Silver Chromate Gelatin 


H. Friedeberg 


British Columbia Research Council 
University of British Columbia, Vancouver 


In 1943, the formation of radial lines occurring 
when silver nitrate diffuses into a layer of chromate 
gelatin exposed to mereury vapor was described (7). 
These lines are so close together that they form a 
diffraction grating, and the appearance of bright dif- 
fraction colors makes the phenomenon conspicuous to 
the naked eye. By passing a beam of light through 
the plate, a diffraction spectrum can be produced on 
a screen. Microscopie examination reveals the lines, 
which seem to be located in or near the surface of the 
gel and whose distance from one another varies some- 
what in different experiments. The maximum density 
so far observed is 600 lines /mm. 

The fundamentally new feature of these lines as 
compared with Liesegang Rings and, indeed, all rhyth- 
mieal structures is their radial orientation. Whereas 
rhythmical structures always extend in a direction 
normal to that of the generating movement (diffusion, 
progressing crystallization, and so forth), the present 
line pattern is running in the direction of the diffusion. 
The formation of Liesegang Rings is adequately ex- 
plained by the theories of Ostwald (2, 3) and Chat- 
terji and Dhar (4); an explanation of the origin of 
the radial lines, for which I propose to use the term 
radii, is still lacking. A further study of the phe- 
nomenon therefore seemed worth while. 

In the first experiments, the gelatin layer was ex- 
posed to zine sheets previously moistened with a solu- 
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Fig. 1. 
formed by diffusion of AgNO, into gelatin containing 


(left). Radii and secondary Liesegang Rings 
0.01 percent K,CrO, under Hg vapor (x 260). Fig. 2 
(right). Radii formed in gelatin with 0.01 percent K,CrO, 
in an electric field between Ag electrodes under Hg vapor 
(x 340). 


tion of mereuric chloride; later, metal sheet (zine or 
copper) covered with mereury metal was used. The 
fact that the radii could also be produced by invert- 
ing the plate bearing the gelatin layer over a dish 
containing mereury only proves conclusively that mer- 
cury vapor is responsible for their appearance. 

The lines are much more stable when the chromate 
concentration in the gelatin is reduced to 0.01 per- 
cent compared with 0.1 percent used previously. Fig- 
ure 1 shows a preparation photographed 3 to 4 wk 
after it had been made. The dark zones extending 
across the radii are parts of three of the so-called 
secondary, or micro, Liesegang Rings that result from 
the chloride content of commercial grade gelatin. 

In order to determine the minimum amount of mer- 
cury necessary to produce the radii, plates were cov- 
ered with pieces of zine sheet ot about 100-cm? area, 
each of which had been moistened with 0.5 ml of mer- 
euric chloride solution of different concentration in 
each case. The results appear in Table 1. They show 
that the minimum amount of mercury that will bring 
about the appearance of radii is 2 to 3 ug per square 
centimeter. Obviously, the 50 ug of mereury available 
in this experiment was spent when diffusion of the 
silver nitrate had reached about two-thirds of the total 


TABLE 1. Minimum amount of mercury to 
produce radii. 
Cone. of Amount 
No. HgCl, sol. of Hg(g) Effeet 
1 lppm Hg 0.5x 10 None 


2 10 ae 
3 100 


5.0x None 
50x10 Radii extending over two- 
thirds of diffusion area 


4 0.1% Hg 50010 Radii of full length 
5 ig * 0.005 Radii of full length as 4 
6 5 % * 0.025 Radii of full length but 
weaker than 4 and 5 
652 


radius—that is, within about 10 hr since no radii had 
formed in the outermost zone. Sheet No. 4 without 
further treatment produced radii in a second experi- 
ment that was started 24 hr after the first. 

Regarding the conditions,for the formation of radii 
as far as the gel is concerned, the occurrence of dif- 
fusion in it is a necessity. No radii are formed when 
gelatin previously mixed with silver nitrate and potas- 
sium chromate is exposed to mereury vapor. Diffusion 
of silver nitrate into purified gelatin not containing 
chromate is equally ineffective. However, if commer- 
cial grade gelatin is used, weak radii of lower density 
are formed showing that the impurities in this gelatin 
can replace chromate to a certain extent. Weak radii 
are also produced when potassium chromate is allowed 
to diffuse into gelatin that contains ‘silver nitrate. 
Whether the radii are actually formed by mereury 
or are only made visible by it through deposition of 
metallic silver is still an open question. If an answer 
could be found, this would allow us to decide whether 
the phenomenon is inherently linked up with the dif- 
fusion process or whether it results from interaction 
of the gel surface with the gas phase. 

As previously stated (7) formation of radii takes 
place only at the periphery of the expanding diffusion 
circle—that is, during or immediately after the reac- 
tion of silver with chromate. Silver chromate forms 
quite stable colloidal solutions in gelatin at econcentra- 
tions up to well above those used in these experiments. 
It seemed possible, therefore, that formation of radii 
results from migration of particles of colloidal silver 
chromate, especially since such migration appears to 
take place during the formation of Liesegang Rings 
when the space between the last two layers changes 
color from orange to yellow. 

In order to test the validity of this explanation, 
colloidal silver chromate in a layer of gelatin was 
placed between platinum electrodes to which a poten- 
tial of 12 v was applied, and the whole system was 
covered with a piece of “copper sheet bearing a layer 
of mercury. Under these conditions, part of the col- 
loidal silver chromate migrates toward the anode, 
while the rest undergoes electrolysis. No radii are 
formed, showing that movement of colloidal particles 
is not responsible for their appearance. 

When the same experiment is carried out with silver, 
instead of platinum, electrodes, radii of high density 
giving the usual bright diffraction spectrum are 
formed running normal to the anode and extending 
from the central part of the plate almost to the edge 
of the gel with a short interruption at the anode. 
No radii are formed in the cathode half of the plate. 
Figure 2 shows a section of the radii produced in this 
way. The same result is obtained when only potassium 
chromate is added to the gel. In this case the necessary 
silver ions are supplied by the anode. 

It may be of interest to mention that secondary 
Liesegang Rings are also formed in these experiments. 

On the basis of this investigation, the following con- 
clusions can be drawn: (i) radii are formed when 
silver ions migrating in gelatin react with chromate 
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ions in presence of mereury vapor; (ii) impurities in 
commercial grade gelatin can replace chromate, al- 
though the radii are weaker in this case; (iii) migra- 
tion of colloidal particles is not responsible for the 
formation of radii; (iv) a minimum of 2 to 3 ug of 
mereury per square centimeter of active gel surface is 
necessary. Further work on the subject is in progress. 
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A New Technique for Quantitative 
Paper Chromatography 


Itsuhiko Mori 
Kobe College of Pharmacy, Kobe, Japan 


Paper chromatography has been adapted to quanti- 
tative analysis. At first only a rough approximation 
by means of matching colored spots, it has developed 
into a precise technique of photoelectric scanning 
(1, 2). But even these methods using a densitometer 
have errors at times as large as 5 to 17 percent (2, 3), 
because the exact technique of measuring the area of 
a spot that has been spread over on the filter paper is 
rather difficult. The author has devised a technique 
involving optical scanning that makes the measure- 
ment easier and the quantitative determination of the 
paper chromatogram more accurate. 


Stort Line 


Substance on the quantitative bridge 


Fig. 1. Diagram showing technique employed. 


Figure 1 shows this technique. Make a narrow 
passage (quantitative bridge) where the substance 
should be developed. The width of the passage should 
be 2 to 5 mm and the length about 30 to 100 mm, these 
dimensions being made commensurate with the quan- 
tity of substance. Cut off the side of the passage 
(bridge) with a sharp razor. Heated solid paraffin 
should be absorbed at P, so that the developer may 
ascend only through the bridge. 

When a substance is developed into this bridge, the 
length of the colored zone is determined by the degree 
of the concentration of the substance, and this length 
ean easily be determined by eye-measurement after 
some experience. Figure 2 shows this relationship be- 
tween the ‘concentration C of the substance and the 
length Z of the colored zone, This relationship is 


log C = 1.26 log L — 0.78, C =0.167 11-26, 
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5 10 50 t(mm) 
Fig. 2. Concentration of substance versus length of 
colored zone. Developer: butanol; athanol; 0.5N NH,, - 
6: 2:3. Substance, auramine, 0.5 to 10 gamma. The 
bridge, of width 2 mm, was situated about 20 mm from 
the start line. Temperature, 28°C, 


In measuring a mixture of two or more substances, 
one should first find separately the loeus where each 
substance would develop itself and then make a bridge 
on the suitable locus. 

Figure 3 shows the relationship between the length 
L of the colored zone and the width W of the quanti- 
tative bridge when we used 10 gamma auramine. The 
length is caleulated by the following equation with 
error less than 1.8 percent: 


log L = 1.83 - 0.48 log D, 


L (mm) 
100 4 


L=67.5 x 
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If the substance being developed on the bridge is 
seanned with a thin light whose width is adjusted to 
that of the bridge, one can get more accurate quanti- 
tative results than by the prevailing method, in which 
one has some difficulty in measuring the irregular form 
of the colored zone on the filter paper accurately. 

In this method, one should not use paraffin if it is 
soluble in the developer. In such case, the middle sec- 
tions (Z, Fig. 1) should be cut off and replaced by 
some other sort of reinforcement. 
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A Theory to Explain the Geographic 
Variations in the Prevalence of 
Histoplasmin Sensitivity* 


L. D. Zeidberg 
Williamson County Tuberculosis Study 
Tennessee Department of Public Health, Franklin 
Geographic variation in the occurrence of histo- 
plasmin sensitivity in human beings was first demon- 
strated soon after the discovery of a benign form of 
histoplasmosis (1). This variation, which is of great 
epidemiologic significance, has evoked considerable 
interest, and several theories (2-5) have been ad- 
vanced to explain it. None have gained very wide ac- 
ceptance, however. It is the purpose of this note to 
propose yet another theory to explain observed differ- 
ences in the prevalence of histoplasmin sensitivity. 
Histoplasma capsulatum, the specific etiologic agent 
of histoplasmosis, has been recovered from human 
beings, from a variety of animals, and from several 
inanimate sources. Current knowledge indicates that 
histoplasmosis is not contagious, and that neither 
human beings nor animals are sources or reservoirs 
of the disease. The causative fungus has been found 
most frequently in soil, and it is quite generally 
agreed among investigators that soil is probably the 
commonest and most important source of H. capsu- 
latum in nature. If this is indeed so, it is logical to 
suggest that differences in characteristics of soil may 
account for geographic variations in the distribution 
of the fungus and, consequently, in the prevalence of 
histoplasmin sensitivity. 
Quite by chance I saw a soil map of the United 
1 Part of a paper “Recent developments in the epidemiology 
of histoplasmosis” presented to Section on Public Health, 


Southern Medical Association Forty-sixth Annual Meeting, 
Miami, Fla., Nov. 11, 1952, with additional data. 


States and was struck by the similarity in distribution 
of red-yellow podzolic soils and the areas of highest 
prevalence of histoplasmin sensitivity. The correlation 
was not perfect by any means but appeared to be of 
a sufficiently high order to stimulate further study. 
Accordingly, the data of five reported American stud- 
ies were pooled (1, 6-9) and summarized. The litera- 
ture was combed for reports of histoplasmin sensi- 
tivity studies elsewhere in the world (4, 10), and these 
data were similarly analyzed. The results are shown 
in Table 1. Throughout the world there appears to be 


TABLE 1. Prevalence of histoplasmin sensitivity in 
the United States and in the rest of the world, by soil 
group. 


United States Rest of the world 


ao as 82 aa 8s 
sh $8 = ss 
ZS ak ZS Zh 
Red-yellow 
podzolic 13,300 4633 34.8 14,712 2957 20.1 


Other soils 12,853 2526 19.7 28,307 1305 4.6 


a significantly higher proportion of histoplasmin re- 
actors in areas where red-yellow podzolic soils pre- 
dominate. The probability that the observed differ- 
ences could have occurred by chance is extremely 
remote. 

The new theory to explain geographic variations in 
the prevalence of histoplasmin sensitivity is simply 
this: The characteristics of soil determine variations 
in the oceurrence of H. capsulatum in nature. Of all 
soils, the red-yellow podzolic soils offer the best nat- 
ural medium for the growth of H. capsulatum. Con- 
sequently, in areas where this soil predominates, the 
prevalence of histoplasmin sensitivity may be ex- 
pected to be higher than in other areas. 

A more detailed discussion of the theory and its 
supporting evidence will be published elsewhere (1/7). 
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Communications 


Another Attempt at Classifying 
American Scientists 


Some years ago I was one of a field party of geolo 
gists that was interrupted by a garrulous character 
who announced “I am a geologist.” It turned out that 
he was a stonemason. In January, a volume entitled 
Leaders in American Science (Who’s Who in Ameri- 
ean Education, Inec., 1953-54) reached me. After a 
sampling, I looked for the name of this stonemason, 
and, although I did not find his name listed as a 
“Leader,” I did find the names of others almost 
equally undeserving of a place under this title. 

I spent a few hours checking the entries in the field 
I know, geology. Listed as leaders in American science 
are 381 geologists, many of them strangers to the 
seience. At least 28 are dead, several from as long 
ago as 1948 (Savage, Meinzer, Matthes, Darton, 
Chamberlin, Lane). Many addresses are long out of 
date or are incorrect (for instance, see Balk, Meyer- 
hoff, Levorsen, Garrels). The only consistent feature 
apparent to me is that all the living past presidents 
of the Geological Society of America are listed. In- 
eluded are only 14 of the 20 living past presidents of 
the Paleontological Society of America, 9 of the 26 
living past presidents of the American Association of 
Petroleum Geologists, and only 6 of its 15 living 
American honorary members. 

There must be many amusing errors, for in my brief 
check I found Petrunkevitch’s field given as Drachnol- 
ogy, Lyons’ as Structural Geology and Pathology, 
Schoewe’s as Geology and Neography, and T. A. 
Dodge is listed as in Economical Geology. My father, 
E. B. Branson (deceased March 12, 1950), would 
have been amused to find himself listed as a geogra- 
pher. There are many misspellings, such as Denision 
for Denison, and the names of the special groups 
studied by Pickford, “Olizocheta, Cephalapoda.” 
Comish, in Business and Economies, and Viereck, in 
History, are certainly included by mistake. Barnum 
Brown and Kirtley Mather will be amazed to find that 
they are known only in Petroleum Geology. 

Ten geologists are listed without being identified as 
geologists. Conspicuous omissions from the book are 
Lahee, J. E. Adams, Twenhofel, Lull, Ellison, Heroy, 
Bassler, Weller, Sellards, Dott, Miser, among many. 
Most of the listings of geologists (291) are but names 
and addresses, 73 are biographical records, and 28 of 
the latter are accompanied by pictures. 

The controversial “starred” category of American 
Men of Science seems only mildly silly when compared 
with the list of “Distinguished American Scientists” 
printed in Leaders in American Science. These names 
are reported to have been selected by a poll of 50,000 
American scientists. Inevitably, there are some logical 
choices, but the selections are largely ridiculous and 
some of the categories are ill chosen. The most foolish 
is “Geology, Exploration.” 
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Leaders in American Science has made an unfor- 
tunate beginning. It is scheduled to be revised bien- 
nially, and it is to be hoped that the revision will be 
radical. The title of the present edition might more 
aptly have been “Some Americans Interested in 
Science.” 

Cart C. Branson 
University of Oklahoma, Norman 
Received February 18, 1954. 


A Rapid Quantitative Chemical Procedure 
for Analysis for Niobium 


A reliable rapid procedure for the determination of 
small amounts of niobium has been a critical need; 
such a procedure has recently been developed and is 
of direct value in the current search for new sources 
of the metal. The new method is a modification of the 
thiocyanate colorimetric method to determine niobium 
in rocks containing 20 to 2000 parts per million 
(ppm) of the element. The range may be extended to 
rocks containing larger amounts after proper dilution 
of the sample solution. The procedure has found ap- 
plication also in field work when visual methods of 
color comparison are used. 

The thiocyanate reaction is carried out from solu- 
tions 4 molar in hydrochloric acid and 0.5 molar in 
tartaric acid, and the thiocyanate complex is concen- 
trated by extraction with ether. The interference of 
vanadium is prevented by extraction of the thiocya- 
nate complexes with ether prior to reduction and sub- 
sequent removal of the iron by reduction with stan- 
nous chloride. The addition of acetone to the ether 
extract of the niobium thiocyanate inhibits the poly- 
merization of the thiocyanate ion and establishes the 
niobium thiocyanate color. Absorbancy measurements 
are made with a Beckman spectrophotometer at a 
wavelength of 385 millimicrons (385 mp). Actual 
quantities are then read from a previously prepared 
standard transmission curve. The precedure permits 
the determination of 20 micrograms (20 ug) of nio- 
bium in the presence of 1000 pg of iron, titanium, or 
uranium of 500 ug of vanadium, or of 100 neg of 
tungsten and/or molybdenum. 

The precision of the method is good. Five determi- 
nations each on two rocks containing as much as 100 
ppm of niobium agree within 5 ppm of the mean. The 
coefficients of variation for three rocks containing 
between 300 and 2000 ppm of niobium do not exceed 
15 percent. The results also compare favorably with 
figures obtained by spectrographic and x-ray fluores- 


conse Freperick N. Warp 
ALBert P. Marranzino 

U.S. Geological Survey 

Denver Federal Center 
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Paleocene Ostracoda from 
Outcrops in Maryland 


The presence of outcrops of Paleocene sediments in 
the Middle Atlantic Coastal Plain was first established 
by Bennett and Collins in 1952 (1). They named this 
oceurrence the Brightseat formation and based its 
Paleocene age upon foraminiferal and megafossil evi- 
dence. The presence of a Paleocene ostracode faunule 
in the Brightseat formation is here recorded for the 
first time. 

It now seems conclusively established that the out- 
crops at Brightseat, Prince Georges County, Md., are 
of Paleocene age. They are more than 500 mi north 
of the nearest outcrop of sediments of the same age 
in Georgia and about 700 mi from the nearest outerop 
in Alabama from which Paleocene ostracodes have 
been described (2). Sediments of possible Paleocene 
age based on Ostracoda and Foraminifera are recorded 
from deep wells in North Carolina (3, 4), and Mid- 
way group (Paleocene) equivalents based on Fora- 
minifera are inferred in the subsurface of New Jersey 
(5, 6). 

The approximate stratigraphic equivalence of the 
Brightseat formation to strata of known Paleocene 
age is substantiated by Table 1, which shows ostracode 
distribution. Only those species that are matched with 
specimens from the comparative samples are listed 
in the table. 

The species shown in Table 1 are absent from the 


TaBLE 1. Ostracoda from the Brightseat formation 
identical with species from outcrop samples of Paleocene 
uge, 


Locality* Holo- 


123 45 ‘Pe 


Species 


Brachycythere interrasilis 

Alexander, 1934 x = 9% Tex. 
Cytherelloidea? nanopleura 

Munsey, 1953 x Ala. 
Clithrocytheridea macrolaccus 

Munsey, 1953 x x Ala. 
Clithrocytheridea ef. C. ruida 

(Alexander), 1934 x x = 
Cytheropteron hincheyi 

Munsey, 1953 x x Ala. 
Haplocytheridea ruginosa 

(Alexander), 1934 x Tex. 
Orthonotacythere aff. O. cristata 

Alexander, 1934 x 
Trachyleberis bassleri 

(Ulrich), 1901 x x x x Md. 
T. aff. T. prestwichiana 

(Jones and Sherborn), 1887 x x 
T. aff. T. spiniferrima 

(Jones and Sherborn), 1889 x 


* 1—-U.S8.G.S8. loc. 10868 ; Clayton formation below Porters 
Creek clay, Hardman County, Tenn. 2—U.S.G.8. loc. 18189; 
basal bed of Clayton formation, McNairy County, Tenn. 3— 
U.S.G.8. loc. 17282; Wills Point formation, Pulaski County, 
Ark. 4—U.S.G.S. loc. 18190; Clayton formation just above 
basal limestone, Tippah County, Miss. 5—U.S.G.S. loc. 15203 ; 
Coal Bluff marl member of Naheola formation, Wilcox County, 
Ala. ; this is the type locality of Munsey (2). 
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underlying Cretaceous sediments, and only Trachyle- 
beris bassleri is recorded in the Eocene. 

This preliminary work suggests that Ostracoda may 
be more useful than is commonly appreciated in long- 
distance correlation of geologic age. Further study of 
the composition, distributi6n, and stratigraphic range 
of Paleocene Ostracoda is being undertaken. 

I. Grecory Sonn 
U.S. Geological Survey 
Washington, D.C. 
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Another Cooperative Multiple- 
Choice Apparatus 


Readers of the recent paper in Science by Peters 
and Murphree (1) may be interested in the similarity 
between their apparatus (which they believe to be “the 
only one so far developed for studying human co- 
operation in the same way”) and a device that has 
been in use at the University of North Carolina since 
1949. The comparison will serve to illustrate two fa- 
miliar points: (i) the apparently independent devel- 
opment of similar methods when the time is ripe, and 
(ii) the difficulties of rapid communication between 
scientists even in so communicative an age as ours. 

The North Carolina apparatus employs two-posi- 
tion rotary switches instead of multiple-choice boxes; 
in its fundamental plan, however, it is identical with 
that recommended by Peters and Murphree. Details 
of the design may be found in the 1952 publication 
by McCurdy and Lambert (2). The same type of ap- 
paratus was constructed and used by me as early as 
1947 at Meredith College; the present model, which 
has six switches and has been used with individuals 
and groups as large as six, was constructed at the 
University of North Carolina with the technical as- 
sistance of Howard Page in 1949, on a grant-in-aid 
from the Carnegie Research Fund administered by the 
University’s Research Council. The local Institute for 
Research in Social Science has supported experimen- 
tal work with the instrument since 1950 by providing 
stipends for assistants. 

Among written reports of our progress, in addition 
to the one mentioned, are a master’s thesis by Van 
Cott (3), and publications by Eber (4), McCurdy (5), 
and McCurdy and Eber (6). Several oral reports have 
also been given, notably an informal sketch of tech- 
nique and objectives at a gathering of small-group 
research workers during the 1950 convention of the 
American Psychological Association, and the paper 
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by Eber at the same 1952 convention at which Peters 
made his initial report. It is entertaining to think of 
these two men passing each other in the crowded 
corridors immersed in thoughts of virtually the same 
“unique” apparatus. 

The priority issue in a case like this is not impor- 
tant enough to concern anyone very much. Indeed, 
given some knowledge of devices like the old Yerkes 
multiple-choice apparatus and the current interest of 
psychologists in learning and in small cooperating 
groups, the independent convergence of separate 
workers on something like what Peters and Murphree 
have described would seem to be nearly inevitable. 
Still, the incident does raise the question of how close 
neighbors scientists have to be in order that one may 
know what the others are doing. It would not surprise 
me to learn that McCurdy and Lambert were mis- 
taken in 1952 when they referred to their method as 
“new.” Bibliographic research is rarely as thorough 
as it ought to be, and, what with publication lag and 
inadequate abstracting and all the other barriers that 
exist in spite of everybody’s good efforts, the com- 
munication lines get pretty tangled. 

Haroip G. McCurpy 
Psychology Department 
University of North Carolina, Chapel Hill 
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Rejoinder 


We wish to express our appreciation for having 
attention called to work so very similar to our own, 
with which we were not familiar, and also to express 
our entire agreement with the ideas in the preceding 
“Communication” on the present tangled condition of 
communication in psychology. 

Although almost every statement made about our 
apparatus can, with slight change, be made about Mc- 
Curdy and Lambert’s, we believe that there is a fun- 
damental difference in the uses to which the two have 
been put. McCurdy and Lambert emphasized, as most 
of the other studies have, the product or “gross out- 
come” of cooperation; we applied the procedure to the 
process of cooperation. This emphasis naturally fol- 
lowed from the use of the procedure with chronic 
schizophrenics, in whom the very possibility of coop- 
eration is often questionable, and where communiea- 
tion is at a level even lower than that among psy- 
chologists. 

H. N. Peters 
0. D. MurPHREE 
Veterans Administration Hospital 
North Little Rock, Arkansas 


Received February 26, 1954. 


May 7, 1954 


Computations of Total Sediment Discharge, 
Niobrara River near Cody, Nebraska 


A need has existed for many years for a practical 
procedure for measuring or computing the total quan- 
tity of sediment transported by a natural stream. 
Methods of measuring the part of the total sediment 
load of a stream that is carried in suspension in the 
flowing water and that can be sampled with approved 
suspended-sediment sampling equipment, are much 
farther advanced than those for measuring the quan- 
tity of sediment moving on or near the bed. Several 
investigators have developed equations on the basis 
of laboratory observations and experiments to meet 
this need. It was the objective of this investigation by 
the Geological Survey to test the application of these 
equations in a natural stream and, perhaps, to derive 
an improved procedure for determining the total 
quantity of sediment transported by an alluvial 
stream. 

A natural chute in the Niobrara River near Cody, 
Neb., constricts the flow of the river, except at high 
stages, to a narrow channel in which the turbulence 
is sufficient to suspend essentially all the sediment 
transported by the stream. Periodic suspended-sedi- 
ment measurements have been made at the relatively 
unconfined sections of the stream for comparison with 
measurements at the contracted section. The average 
of 71 ratios of measured concentration at relatively 
unconfined sections to measured concentration at the 
contraction was 0.51. 

Alluvial material in the bed of the stream, at rela- 
tively unconfined sections near the chute, has a median 
diameter of 0.28 mm and falls mostly in the size range 
from 0.125 to 0.50 mm. 

Sediment discharge at these relatively unconfined 
sections was computed by a form of the DuBoys for- 
mula, by the Schoklitsch formula, and by the Straub 
formula. All three of these formulas gave sediment 
discharges that increased much less rapidly with in- 
creasing water discharge than the measured discharges 
of sediment coarser than 0.125 mm in the contracted 
section. The Einstein procedure was applied to an 
alluvial reach that included 10 defined cross sections 
and gave much better agreement between computed 
sediment discharge and measured sediment discharge 
at the contracted section than did any one of the three 
other formulas that were used. Total sediment dis- 
charge computed for 8 different days with varying 
water discharge ranged from 63 to 175 percent of 
daily average sediment discharge at the contracted 
section and averaged 111 percent. The size distribu- 
tions of the computed sediment discharge compared 
poorly with the size distributions at the contracted 
section. The sediment discharges computed by the 
Einstein procedure, when applied to a single section, 
averaged several times the measured sediment dis- 
charge at the contracted section. 

The Einstein procedure was then modified to com- 
pute total sediment discharge at a single alluvial sec- 
tion from readily measurable field data. The modified 
procedure makes use of measurements of bed mate- 
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rial sizes, suspended-sediment concentrations and sizes 
from depth-integrated samples, stream flow, and water 
temperatures. Twenty-four computations of total 
sediment discharge were made at several uuconfined 
sections, and the ratios of computed total sediment 
discharge to measured sediment discharge at the con- 
tracted section ranged from 0.56 to 1.87 and averaged 
0.97. If two of the computations based on data of 
questionable accuracy are disregarded, the range in 
ratios becomes 0.66 to 1.46. The size distributions of 
the computed and of the measured sediment discharges 
agreed reasonably well. 

The major advantages of this modified procedure 
include applicability to a single section rather than 
to a reach of channel requiring measurements at sev- 
eral sections, use of measured velocity instead of 
water-surface slope, use of depth-integrated sediment 
samples, and apparently fair accuracy for computing 
both total sediment discharge and approximate size 
distribution of the sediment. Because of these advan- 
tages, this modified procedure is being studied further 
to increase its aceuracy, to simplify the required com- 
putations, and to define its limitations. 

B. R. 
C. H. HemBree 
U.S. Geological Survey 
Lincoln, Nebraska 
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The Geology of Glacier National Park 
and Vicinity in Montana 


Field work for the U.S. Geological Survey in and 
near Glacier National Park, Montana, was conducted 
from 1948 through 1951, and Richard Rezak’s work 
on the stromatolites (algal deposits) there continued 
through 1953. The results of these field studies, sup- 
plemented extensively by use of hitherto unpublished 
data, mainly those gathered by parties of the Geo- 
logical Survey under the leadership of M R. Camp- 
bell from 1911 through 1914, are summarized here. 

The rocks of the region range in age from pre- 
Cambrian to Recent. The thickest units belong to the 
Belt series (pre-Cambrian), and these were given 
special attention. The Belt series as a whole comprises 
rather fine-grained argillaceous, sandy, and calcareous 
(largely magnesian) rocks with subordinate amounts 
of conglomerate. This series has been sufficiently meta- 
morphosed so that it now consists largely of argillite, 
quartzite, and comparable rocks. The lower part of 
the series is mainly somber-colored; the upper part, 
reddish purple and green. Available evidence favors 
the concept of deposition in shallow marine water, 
but some investigators have regarded the series as of 
lacustrine origin. 

In the Glacier National Park region, magnesian 
limestone is abundant. The limestone contains stro- 
matolites at numerous horizons, suggesting that much 
of the limestone was laid down in extremely shallow 
water. High in the series basaltic flows of submarine 
origin (Purcell basalt) are interbedded with the sedi- 


658 


mentary rocks. Sills and dikes related to the flows are 
conspicuous, although thin, features in the cliffs of 
the Park. Cupriferous deposits associated with the 
intrusive rocks were prospected about 50 yr ago with 
unencouraging results. 

In Montana as a whole, most of the Belt series is 
included by the present writer in the Ravalli, Piegan, 
and Missoula groups, in ascending order, with a few 
units such as the Prichard formation not included in 
these groups. The maximum thickness may be near 
45,000 ft, part of which is missing in Glacier National 
Park. 

In the Glacier National Park region, the Ravalli 
group is regarded as comprising the Altyn limestone, 
Appekunny argillite, and Grinnell argillite. The base 
of the Altyn limestone is not exposed. This formation 
is the oldest unit present and, since it has no counter- 
part elsewhere in the state, may prove to be of pre- 
Ravalli age. 

As mapped during the present investigation, the 
sole component of the Piegan group in the Park 
region is the Siyeh limestone, a thick magnesian lime- 
stone, perhaps largely of algal origin. The Siyeh is 
itself expected to be subdivided into smaller map units 
when refined mapping is done. 

The reddish argillaceous beds formerly included in 
the Siyeh by some workers are now regarded as be- 
longing to the basal part of the uppermost group of 
the series, the Missoula group. This latter group has 
been extensively eroded in the Park. It includes red- 
purple and green argillaceous rocks with numerous 
beds of magnesian limestone, plus the Purcell basalt 
already referred to. Only a few of the formations 
comprising the group in northern Montana have been 
named. Within the Park limits (with minor excep- 
tions), only remnants of Tertiary and later beds re- 
main above the Belt series, but nearby numerous and 
varied formations of Paleozoic and Mesozoic ages are 
widespread. 

Through much of gedlogic time, crustal activity in 
the region of Glacier National Park was confined to 
broad warping. Near the beginning of the Tertiary 
period, conditions changed drastically. Thrust and 
normal faults of the first magnitude, preceded and 
accompanied by folds and minor fractures, resulted 
from a series of violent movements that may not have 
entirely ceased even yet. The master structure pro- 
duced is the Lewis overthrust. This thrust is thought 
to have originated deep in the crust and moved many 
miles in a direction somewhat north of east over a 
mass of relatively incompetent rocks that were intri- 
eately folded and broken to depths thousands of feet 
below present sea level. If the thrust plane emerged 
at the surface, it was far to the east of the present 
Park. 

Erosion during and after the major deformation eul- 
minated in a mature surface (the Blackfoot surface) 
near the end of the Tertiary period. Subsequently, 
several stages of mountain glaciation, with an inter- 
mediate stage in which rejuvenated stream erosion cut 
deep gorges, have together modified and, over large 
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areas, obliterated the Blackfoot surface. The result is 

the spectacular topography of the present day. 
P. Ross 

U.S. Geological Survey 

Denver Federal Center, Denver, Colorado 

Received April 13, 1954. 


Stromatolite Classification in 
the Belt Series 


One of the results of recent studies of stromatolites 
in the Belt series of northwestern Montana is a new 
classification of these algaloid structures, based on (i) 
mode of growth, (ii) gross form of the colony, and 
(iii) nature and orientation of the laminae. It is be- 
lieved that this scheme for classification may be ex- 
tended to include Paleozoic and younger stromatolites 
in a consistent pattern of form-genera and form- 
species. 

Mode of growth is the basis of “generic” distine- 
tion in the classification here proposed. Three distinct 
types of growth have been recognized. The first is 
characteristic of Cryptozoon Hall. These forms begin 
their growth from a point on the substratum and grow 
upwatd by addition of convex upward laminae that 
increase in area as the stromatolite develops. The 
second type is exhibited by Collenia Walcott. The 
species begin as incrustations on a surface of the sub- 
stratum. Growth is upward by addition of convex- or 
concave-upward laminae that do not increase greatly 
in surface area. The third type is displayed by Cono- 
phyton Maslov. Here the structure is sheetlike and in 
the form of a cone attached to the substratum by its 
apex. Growth is upward by addition of conical 
laminae. 

Gross form of the colony is considered of primary 
importance in determining “species.” The basic forms 
are cylindroidal, depressed spheroidal, and turbinate. 
Combinations of these forms are regarded as distinct 
species. For example, in one common species from the 
Belt series (Collenia willisii Fenton and Fenton) the 
lower part consists of varying numbers of expanding 
eylindroids, whereas the upper part is dome-shaped 
and covers the lower cylindroids so as to give the 
entire structure the form of a depressed spheroid. 

Nature of the laminae is an important, although 
difficult, criterion to use in distinguishing species. 
Attempts have been made to measure the number of 
laminae per unit distance on several species. Such 
measurements have not been useful in studies of the 
stromatolites of the Belt series, because parts of the 
algal colonies that formed the laminae have been de- 
stroyed or obscured during the long interval since 
pre-Cambrian time. Reerystallization has largely ‘or 
entirely erased the laminae in some colonies. Weather- 
ing may cause several laminae to become fused, simu- 
lating one prominent lamina. Varying amounts of 
silt and clay deposited as the colony was growing 
would affect apparent thickness and frequency of the 
laminae. Microscopic measurement of laminae might 
be used to differentiate species, but studies based 
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on such measurements have not been encouraging. 

Ordinarily the shape of the laminae is reflected in 
the gross form of the colony. For example, in Collenia 
symmetrica Fenton and Fenton the laminae oecur as 
domelike sheets superimposed one upon the other. The 
gross form of the colony is a dome or depressed 
spheroid. An exception to the rule is Cryptozoon occi- 
dentale Dawson, which has a turbinate form. In ver- 
tical cross section, it has a fan-shaped appearance; 
but the laminae in the younger portion of the colony 
are dome-shaped, becoming flattened as the colony in- 
creases in size. The flattened laminae are abruptly 
downeurved along their margins, and each one is but 
slightly larger than the one below, giving rise to the 
fan-shaped cross section. Laminae may be either 
smooth or crenulate. The degree of smoothness is con- 
sistent within each species. 

Size of colony has been used by some authors as 
a specific characteristic, but in my experience form 
and laminae remain constant in each species, regard- 
less of size. Specimens of Collenia symmetrica, for 
instance, range from a few inches to about 20 ft in 
diameter. 

The detailed results of the investigations noted, in- 
eluding paleoecologie and stratigraphic applications, 
are currently being processed for publication as a 
comprehensive summary of the stromatolites of the 
Belt series. 

RicHarD ReEzAK 
U.S. Geological Survey 
Denver Federal Center, Denver, Colorado 
Received April 13, 1954. 


A New Method for the Production 
of Autoradiographs 


By using a light-tight cover over the automatic- 
staining machine (Autotechnicon), found in many his- 
tological laboratories, and successive solutions of silver 
and halogen salts, we have succeeded in impregnating 
and coating histological sections with sensitive silver 
halide. 

Personnel who have no training in autoradiographic 
technique have been able to turn out 10-20 sections 
with the “Emulsion” as an integral part of the slide 
in as short a time as 20 min. After the required ex- 
posure time (to allow the radioisotope to act on the 
silver halide), the slides are allowed to continue 
through the developing, fixing, and staining solutions 
within the machine, and a finished and stained auto- 
radiograph, ready for the coverslip, is obtained. 

This method and technique are simple and auto- 
matie, require very little special training of personnel, 
and can turn out many autoradiographs in a short 
time. Thus, it is in marked contrast to the conventional 
methods now in use, which are delicate, difficult, highly 
specialized, and time consuming. 

ApraHAM A, SHERMAN 
Leonarp J. EssMAN 
1512 Townsend Avenue, Bronx, New York 


Received January 7, 1954. 
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The Structure of 
“Iso-Anhydrovitamin” A 


Tue conversion of anhydrovitamin A (I) to “iso- 
anhydrovitamin A” by the action of dilute ethanolic 


CH, CH, 


—CH—CH =CH—CH—C—CH=—CH, 
(I) 


hydrogen chloride was discovered more than a decade 
ago (1) but the structure of the product is still un- 
known. It has been generally assumed to be a hydro- 
carbon, as its name implies. Its distribution ratio of 
97 :3 (1) between petroleum ether and 83-percent 
ethanol has been cited in support of this (2). 

\/ CH, 


product does indeed consist for the most part, if not 
wholly, of ethoxylated material, so that “iso-anhydro- 
vitamin A” is not a hydrocarbon but an ethyl ether. 
This is not inconsistent with the distribution ratio 
mentioned above. 

A distilled reaction product (130-140° at 0.004 
mm), still containing considerable unreacted (I) 
(small band at 390 mu), analyzed as follows: 

Anal. Caled. for C,,H,,0: C, 84.02; H, 10.90; 
ethoxyl, 14.33. 

Found: C, 85.28; H, 10.78; ethoxyl, 9.43. 

Alumina chromatography yielded a product of much 
greater purity but not wholly free of (I) (the small 
band at 390 mu was considerably decreased but not 
eliminated). 

Found: C, 84.36; H, 10.79; ethoxyl, 11.17. 

A second reaction product, also with a substantial 


CH, 


| 


CH, 


The absorption spectrum of “iso-anhydrovitamin 
A,” hmax. 332, 348 and 366 mu (3), strongly suggests 
a next lower vinylogue of anhydrovitamin A contain- 
ing the retrovitamin A chromophore (4). On this 
premise, the simplest explanation for the loss of a 
double bond by anhydrovitamin A in the above re- 
action would be solvation of its terminal vinyl group. 
Either retrovitamin A ethyl ether (II) or the second- 
ary ether (III) could possibly result thereby (5). 
A reinvestigation of this reaction revealed that the 


CH, 
| | 
=CH—CH=C—CH=CH—CH=C—CH—CH, 


(111) 
CH, 


ethoxyl content, was isolated. Its absorption curve, 
hmax, 325 mu, is strikingly similar to that of vitamin 
A. This compound is therefore tentatively designated 
as vitamin A ethyl ether, which is known to result 
from the addition of ethanol to (I) (5). 

Studies are in progress to establish which of the two 
proposed structures for “iso-anhydrovitamin A,” (IT) 
Division of Organic Chemistry 
Ortho Research Foundation, Raritan, New Jersey 


References and Notes 


. E. M. Shantz, J. D. Cawley and N. D. Embree, J. Am. 
Chem. Soc. 65, 901 (1943). 

. N. D. Embree and EB. M. Shantz, ibid. 65, 906 (1943). 

. These absorption data were obtained in this laboratory. 
Ref. 1 reported “about 330, 350 and 370 mp” while 0. 
Isler et al. [Helv. Chim. Acta 30, 1911 (1947)] have re- 
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from differences in the anhydrovitamin A content of the 
specimens. 

. W. Oroshnik, G. Karmas, and A. D. Mebane, J. Am. Chem, 
Soc, 74, 205 (1952) 


5. The theory of ionic additions to olefins would predict 
initiation of reaction by terminal addition of a proton 
to yield compound (III) rather than (II). However, 
anhydrovitamin A is known to yield vitamin A ethers or 
esters by solvation in acidic media [N. D. Embree and E. 
M. Shantz, U.S. Patent 2,410,575 (1946)] indicating that 
proton addition to a more highly substituted carbon atom 
is also possible here. For this reason, the possibility of 
(II) cannot be ignored. 
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A. W. EADE 
J. J. FRAIZER 


Mr. Eade and Mr. Fraizer are with the Meter and 


Instrument Department 


**.. . Today you commonly read of experimental 
aircraft flying much faster than 760 mph, the 
speed of sound at sea level. 

Accomplishing this in the short span of 50 
years has called Se some highly advanced think- 
ing in terms of air frames and engines. And 
hand-in-hand with their remarkable develop- 
ment has been the growth of aircraft instru- 
mentation. 

At the high speeds military planes fly today, 
the pilot simply doesn’t have time to read indi- 
cators and co-ordinate information presented to 
him. To offset this situation, many new flight- 
‘control systems are presently undergoing devel- 
opment. 

A good example of what is taking place is the 
automatic jet-engine control system developed 
by G.E. for the North American F86D Sabrejet. 
Here seven separate measurements are integrated, 
allowing the pilot to increase or decrease his 
thrust by simply moving a throttle; there's no 
danger of his overspeeding or overheating the 
engine. 

Many proposals have been made to consoli- 
date instruments so that one indicator would 
serve where formerly three or four were needed. 
Again, for example, an engine-performance indi- 
cator has already been proposed that will replace 
four separate indicators. This single indicator 
will at a glance show engine wae, ye temper- 
ature and oil and fuel pressure. The fuel and oil 
pressure portions of this gage would merely be 
OFF-ON devices, with a green flag indicating 
safe, and a red flag unsafe, pressure ranges. On 
the surface this appears to be a adicebety good 
feature, for airmen often pe glance at an 
accurately marked gage to check the pointer’s 
relative position. 

The progress made in the first 50 years of 
flight has been nothing short of astonishing. 
And there's reason to expect that it will con- 
tinue to be even more so in the future. So far as 
instrumentation is concerned, you can look for 
a greater consolidation of instruments as the 
speed of flight moves upward and more use of 
flight-control systems in place of individual 
instruments and controls. 
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What General Electric People Are Saying... 


F. E. CREVER 
T. TROCKI 


Mr. Crever is Manager—Engineering and Projects 
Department—Knolls Atomic Rut Laboratory 


Mr. Trocki is Manager—Coolant Systems Sub- 
Section, Knolls Atomic Power Laboratory 


“*. . . Ship propulsion appears to be the earliest 
practical application for a mobile atomic power 
plant and consideration of some fundamentals 
of a nuclear power plant will make the reasons 
———. As conceived today, a nuclear power 
plant differs from a conventional plant mainly 
in the method of heat production and heat 
transfer to a thermodynamic fluid, which is ex- 
panded in turbo-machinery to produce power in 
the conventional way. In a plant using steam as 
the thermodynamic fluid, the nuclear reactor 
and steam generation equipment will replace the 
boiler and its accessories. Although the reactor 
core. itself can be of relatively small dimensions, 
the shielding required around it increases the 
over-all volume and weight of a reactor by a 
considerable factor. Furthermore, the reactor 
coolant and heat transfer fluid is made radio- 
active in passing through the reactor and all of 
the machinery through which it flows must be 
shielded. The shielding around the reactor core 
proper is called the primary shield, and the 
shield around the heat transfer equipment, the 
secondary shield. As the amount of shielding is 
practically independent of power output, a 
nuclear power plant of low power will be 
with respect to its power 
output. As the power output of a reactor-steam 
generation plant is increased, the cquipment 
volume and shielding around it does not increase 
in direct proportion to the power; hence, a more 
favorable relationship is reached between power 
output and plant space and weight. Power plants 
for propulsion of larger power occan-goin 
vessels (of the order of 10,090 HP and dont 
are of sufficiently large power output to fall 
within the favorable range for a nuclear power 
plant of current design. 
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This instrument, an item 
of war surplus, was origi- 
nally designed to check 
navigational instruments. 
It is being used by indus- 
try as a collimator for 
optical instruments, for 
testing lenses for definition, as a source of infinite light, and for 
photographing reticles at infinity. It is also being purchased by many 
firms as a source for the fine lenses and parts it contains. Consists 
of a large cemented achromat, 5” in diameter, with a focal length 
of approximately 25”, a pin point reticle lighted by a 6-8 volt 
bulb (to represent a star), a first-surface mirror to reflect the light 
from the reticle. Overall length 14%”; width of cradle 7%”. 
Slightly used, but in good working order. 


ENSATIONAL OPTICAL BARGAIN 


STEREO MICROSCOP 


WITH CHANGEABLE 
OBJECTIVES 


Wide 3-Dimensional Field— 

$225 ate Excellent Working Depth 
ONLY Fine, imported Binocular Microscope at a 
$95.00 substantial saving. Used for inspections, 
° examinations, counting, checking, etc. Erect 
Postpaid image for easy interpretation. You get 2 pairs 


of eyepieces, 2 pairs of objectives which 
slide in and out on machined surfaces. Power range from 
13X to 75X. Variable inter-ocular distance. Will 
accommodate standard eyepiece reticles. Rack and pinion 
variable tension focusing. Hardwood carrying case in- 
cluded. Accessories available. Recommended for lab, 
shop, factory or home use. We guarantee complete satis- 
faction or your money back. 

Order Stock No. 70,036-W ........ $95.00 Postpaid 


Send check or MO. or order on open account. 


Stock No. 80,025-W .......... $95.00 f.0.b. Barrington, WN..J. 


Microscope Objective 


a Long Work Distance — Upright Image 


Height 1-23/32" 
Diameter 1-5/8" 


The system offered here will 
give you greater working dis- 
tance under the microscope— 


Designed by Armand Spitz, world-famous maker of the Spitz 
Planetarium. Projects nearly 400 stars, more than 70 con- 
stellations in their correct relationships. Use it in any darkened 
room of the house, project it on the ceiling. No batteries, works 
on ordinary household current. Two simple adjustments that show 
you the sky as it appears from any point in your hemisphere . . . 
month of the year! Rheostat control for brightness. 
32-page book included free of extra cost. Contains valuable in- 
formation about the stars, provides easy identification of the 
constellations. 


or any 


SPITZ JR. PLANETARIUM 


One of the Greatest Scientific 
Toys We Have Ever Offered! 


parent material. System oper- 
ates very well under phase contrast conditions. This 
is of utmost en gy up a large field of 
potential uses particular! dissection. With this 
attachment image reversal is eliminated. Made with 
standard threads. Height 1-23/32”, diameter 1-5/8” 


Stock No. 50,038-W .... 8mm.—mag. 20X— 
N.A, 0.574 .. $112.00 Pstpd. 


4mm.—mag. 
N.A, 0.574 . 


Stock No. 50,039-W .... 40X— 
. $114.00 Pstpd. 


60° SPECTROMETER PRISM 


Polished surfaces flat to %4 wave-length. Angle tolerances 5 
minutes. Dimensions of polished surfaces 18mm. x 30mm. 
Made from dense flint glass, free of striae and strain. Ideal 
for use with all models of spectrometers. 


ILLUSTRATED INSTRUCTION BOOKLETS 
Easy to x page size—many 
— ve Fun! 
tions. Do-it-yourse! ve! an ave Stock No. Pata. 
9014-W 


Method te Gane ‘Optics 9024-W 25¢ 
Homebuilt Riflescopes 9018-W 30¢ 
New—Just Issued 

Homemade Stereo- 60000640605 0008 - 
Homemade Stereo-Viewers 9034-W 30¢ 
Photo Micrography with Pen Microscope ... 9029-W 10¢ 
Duminy 9035-W 20¢ 
Collimating Systems ......... - 9031-W 15¢ 
All About Telephoto Lenses 9036-W 60¢ 

Building A Condenser 

9038-W 40¢ 


a 7” base. Projection sphere 7” diameter. Weight 3 
needed where some ° eration $13.95 Postpa’ 
high temperatures... oF 16mm. MOVIE PROJECTION LENS 

through thickness of trans- F.L. only 1” - or % that of standard 16mm projecting lens. Gives you a big picture— 


4 times the size normally obtained in same 
projecting distance. Lens unit is mounted in a 
standard sleeve with an 0. D. of 1-3/16” 
which fits most 16mm. projectors. Brass tub- 
ing available to change 0. D. for adapting 
to other sizes from 1” to 144”. Direction 
sheet included. Back of the lens must come 
within 5/16” of film. Worth $30.00. 


Projecting Lems—Stock No. 30,119-W .... $9.50 pstpd. 
Sleeve Adapter, 1” 0.D.—Stock No. 40,126-W ...........5.. $1.00 pstpd. 


IMPORTED MICROSCOPE—100, 200, 300 Power 
1 Ocular, 3 Objective Lenses, Rack & Pinion Focusing 
Revolving dise-light adjustable mirror, Square stage 2%” x 256”. 
Truly a wonderful bargain. TRY IT FOR TEN DAYS — if not com- 
pletely satisfied, your money refunded. Comes packed in sturdy, hard- 

wood case. Accessory eyepleces and objective available. 
$14.95 Postpaid 


Stock No. 70,008-W 

INFRA-RED FILTERS — 53¢” dia. 
For use with infra-red telescopes, camera attachments, etc. Light from a 100- 
watt bulb passing through the filter is transformed to infra-red light source 
Used on jeep headlights with infra-red driving instruments. %” thickness 


BOOKLET ON INFRA-RED TUBES AND re. lal 
APPLICATIONS — Reprinted from RCA R 
(Watch for our booklet ‘Infra-Red Light and its Use’’ coming soon!) 


INFRA-RED IMACE TUBE 
Used inside an infra-red telescope, this miniature tube converts infra-red rays 
to visible rays on tube screen, which is viewed by an ocular. British import. 
Cylindrical shape, approximately 2” diameter, 1-5/8” long. Requires standard 
vibra-pack electrica! source. 


Write for FREE CATALOG 


IF YOU'RE INTERESTED IN OPTICAL SAROALNS 
We Hove Literally Milkons 


ORDER BY STOCK NO. 


Send Check or M. 0. 
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Lyman J. Briggs 


Lyman James Briggs, born in Assyria, Mich., in 
1874, celebrates his 80th birthday on May 7. The 
AAAS is honoring him by devoting the May issue of 
The Scientific Monthly to a series of articles by his 
colleagues and associates. A committee, established by 
the Washington Academy of Sciences, has planned a 
testimonial luncheon on his birthday. Universally loved 
and respected, Dr. Briggs has had a full and impor- 
tant ‘career as an outstanding public servant in the 
National Bureau of Standards, the National Advisory 
Committee for Aeronauties, and the U.S. Department 
of Agriculture. These and other activities, such as his 
chairmanship of the National Geographic Society’s 
Research Committee, have brought him into influential 
contact with scientists on an international basis. 

Dr. Briggs received his Bachelor of Science degree 
from Michigan State College just after reaching his 
19th birthday. Two years later the University of Mich- 
igan awarded him a Master of Science in physics. In 
the fall of 1895, he entered The Johns Hopkins Uni- 
versity to study under Rowland. He then joined the 
staff of the U.S. Department of Agriculture as a 
physicist but continued working part time at Hopkins 
for the doctorate, which he received in 1901. In 1906, 
he organized the Biophysical Laboratory in what was 
later known as the Bureau of Plant Industry. In 1917, 
he was assigned, through Executive Order, to work on 
war problems at the National Bureau of Standards. 
This was a happy event for NBS, for he stayed on 
and became a member of the Bureau staff in 1920 and 
chief of its Mechanics and Sound Division. 

Upon the sudden death of Director George K. 
Burgess in 1932, Dr. Briggs was placed in charge of 
the Bureau, but it was not until the following June 
that he became officially the director. He had the 
unique distinction of being nominated for the director- 
ship by both President Hoover and President Roose- 
velt. This situation developed through the Senate’s 
failure to confirm the nomination made by Hoover. 


AAAS EDITORIAL BOARD 
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Wallace R. Brode 
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William L. Straus, jr. 


Advertising Representative: F. A. Moulton 


Dr. Briggs was immediately confronted with a severe 
crisis when the Bureau’s available operating funds 
were cut by approximately 50 percent, necessitating a 
loss of about one-third of the staff. Dr. Briggs’ skill 
and courage in guiding the bureau through this trying 
period and in slowly rebuilding the organization later 
won him the profound respect of all who watched him 
handle his difficult assignment. 

With the start of World War II, Dr. Briggs di- 
rected that virtually all the staff be reassigned to work 
on problems urgent to national defense. Probably the 
most important of the new activities was his assign- 
ment in 1939 as chairman of the Uranium Committee, 
the predecessor of the Manhattan Project and the 
atomic bomb. Among other important military activi- 
ties that he fostered at the Bureau were projects on 
the radio proximity fuze, on guided missiles, on radio 
propagation, and on optical glass. At the urging of 
the Secretary of Commerce, Dr. Briggs postponed his 
retirement until Oct. 1945, a year and a half beyond 
the customary mandatory age. Upon his retirement he 
was named director emeritus and immediately resumed 
his researches. 

Dr. Briggs’ honors and achievements are many, 
including the Medal of Merit, membership in the Na- 
tional Academy of Sciences and the American Philo- 
sophical Society, and honorary degrees from six in- 
stitutions. Attesting to the esteem his colleagues hold 
for him, he has served as president of various societies. 
Although Dr. Briggs has made many valuable contri- 
butions in soil physics, navigation, mechanics, and 
aerodynamics, he is probably most admired as a leader, 
counselor, and friend. As a leader, he was always both 
gentle and firm. As a counselor and friend, he showed 
great wisdom along with great human understanding. 
Scientist, scholar, and gentleman, Lyman J. Briggs 
has reached an important milestone in his life, and his 
many friends wish to pay him tribute. 

ALLEN V. ASTIN 
National Bureau of Standards 
Washington 25, D.C. 
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BACTO 
CONCENTRATION DISKS 


Bacto-Concentration Disks are for deter- 
mination of penicillin level’ in milk, 
serum, urine and other body fluids. 


The concentration disks contain meas- 


HEATED OR | ured amounts of penicillin. 


REFRIGERATED _}) The following standardized materials are 
'({ recommended for this procedure: 
_ Built and installed | Bacto-Penicillin Disks 
Q to fit YOUR Bacto-Penase Disks 
specifications Bacto-Subtilis Spore Suspension 


Bacto-Whey Agar 


Scientific Supply Division DIFCO LABORATORIES 
Detroit 1, Michigan 


Complete details of this procedure 
available upon request. 


P.O, Box 328 
San Antonio, Texas 


INVESTI 


AMINO ACIDS 


A complete selection of more than 100 amino 
acids. 


“VITAMIN FREE” CASEIN 
HYDROLYSATE 
Pre-tested for microbiological vitamin assays. 
“VITAMIN FREE” CASEIN NUCLEOPROTEINS — PURINES 
(Hot Alcohol Extracted) PYRIMIDINES 
A valuable source of protein nitro- A complete selection of all derivatives. 
gen of purity in- 
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TOP: Stereotaxic Instrument d on adj ble hard d 
stand No. G-109, and showing one ion of i 
bors with 2 electrode carriers. Rigidity “3 instrument is an im- 
portant feature for precision work. 


MIDDLE: Unmounted instrument showing simplicity of design 
for stability, accuracy, ready interchangéobility of parts and 
ease of assembly. Accurately calibrated movements allow flex- 
ibility of approach. 


BOTTOM: Complete instrument in walnut corrying cose. Space 
is provided for future purch of 


SEND FOR 
BULLETIN NO. 5 


W. WASHINGTON 


BLVD. 


FOR 
RESEARCH 


STEREOTAXIC 
INSTRUMENTS 


The Accepted Standard 
in the Research Field 
for Neurophysiology 


Here is a modern instrument for research on 
cats, monkeys and rats, used in the co-ordinate 
placement of Pickup, Stimulating and Coagulat- 
ing electrodes in brain and spinal cord. It is 
precision designed and constructed of corrosion 
resistant materials not affected by cold or 
steam sterilization. Built to allow complete flex- 
ibility of approach and calibrated for extreme 
accuracy. The unobstructed position of head of 
subject in instrument provides broad operative 
field in surgery. A Stereotaxic Instrument is also 
available for research on humans. 


LAB-TRONICS, INC. is an organization of internationally 
known medical and engineering research scientists dedi- 
cated to the development, design, and manufacture of 
precision apporatus for research in such scientific fields 
as Physiology, Neurology, Histology, Biochemistry, Pa- 
thology, Neurosurgery, Physical-Chemistry and Biophysics, 
and employing the most advanced techniques in elec- 
tronics and engineerings. 


INCORPORATED 
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‘quid 
Partition Chromatography ® A Concentrated Liqui 
and Paper Electrophoresis Thoroughly Cleans meee Glassware 


LEAVES 
NO FILM! 


is completely soluble, no dis- 
solving required . . . a real 
time-saver in the laboratory. 


ALWAYS UNIFORM .. . 7X FREE SAMPLE 


is a standard laboratory-con- A generous quantity sent 
A photoelectric precision instrument for the trolled detergent ... . strength upen your request. No obli- 
t ence ocal s 
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in rocedures. LEAV 
sheets of filter paper in partition chromatog ee (ee ere 
raphy and paper electrophoresis ware sparkling clean with no jing research institutions and 
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Write for Bulletin # 800 to COSTS LESS TO USE .. . 


7X can be diluted 10 times Ut the country. Names sent 


95 Madison Ave. New York 16, N. Y. 
ALINBRO CHEMICAL CO. 


681 DIXWELL AVE., NEW HAVEN 11, CONN. 


Write for this handy GBI Catalog 


@ You'll save time and money 
by using this new 1954 catalog as 


your source for research supplies, such as: 
Vitamin Free Test Casein 


i i Vitamin Supplements 
er | Vitamin Free Casein Crystalline Vitamins 
} Hydrolysate H & Lipid 
Amino Acids & Peptides 
ee, Carbohydrates Hormone Intermediates 
Enzymes Research Chemicals 
. Complete Microbiological Assay Media 
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Adenylates, Nucleates, Purines & Pyrimidines 
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PH Indicators Reagents & Stains 


Write today for your free copy 
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Shown above is the Cenco Vacuum 
Chomber for use with the Cylindrical 
Oven when low pressure procedures 
at various temperatures ore re- 
quired. Pressures as low as a frac- 
tion of a millimeter may be 


prey 


with @ temperature range to 150° C 
No. 95056 Vacuum Chamber 


May 7, 1954 


50 Years Experience 
BUILT THIS OVEN 


Fifty years’ experience in the design and manufacture of 
constant temperature appliances have resulted in this excep- 
tionally fine Cenco Cylindrical Oven. Precision engineered, rug- 
gedly built, accurate, dependable . . . it offers a convenient and 
efficient means of drying, embedding, moisture determination, 
or other similar laboratory operations. It may be set for auto- 
matic regulation from approximately room temperature to 
210° C. Heating elements completely surround the chamber to 
provide uniform heat distribution. This, together with extra 
heavy insulation, insures maximum efficiency at low operat- 
ing cost. 

Bulletin No. 5 contains full information about Cenco Constant 
Temperature Equipment. Write for your copy today. 


No. 95050A Cenco Cylindrical Oven for 
115-230 volts, 50-60 cycles, $142.50 


CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD © CHICAGO 13, KLLINOES 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 
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q 
$125. 
_e@eeee 
one dependable source of 
supply for everything you need in 
scientific instruments and labor- 
atory supplies. Over | 5,000 items 
14 branch offices and ware- 
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DELTA CHEMICAL WORKS, inc. 


Telephone Plaza 7-63 


Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase ; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine; Thyroxine; Trigonelline; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


AMINO ACIDS 0O:S. 


(OPTICALLY STANDARDIZED) 


[ IMMEDIATELY AVAILABLE 


| L- and p-Isomers 


For highest precision in chromatography, 
microbiological assay, nutrition, syntheses, 
and all other exacting requirements for 
amino acids. 

Write for our new Price List showing 
specific rotation ranges for our O.S. (Op- 
tically Standardized) grade. 

Every package label gives the exact rota- 
tion of the lot shipped. Per cent nitrogen is 
within + 0.1 of theoretical value. 

Specify Schwarz for assurance of high- 


est purity in biochemicals. 
St290C 


SCHWARZ LABORATORIES, INC. 


230 WASHINGTON STREET, MOUNT VERNON, N. Y. 


Instruments for 
RESEARCH AND DEVELOPMENT 


The CSI-High Speed Angle Centrifuge is built for 
maximum flexibility, continuous operation and ease 
of sterilization. Speed—13,000-14,000 RPM. 


Dry Ice Storage 
Cabinets were de- 
signed for storing 
vaccines, viruses, 
drugs, other bio- 
logicals and phar- 
maceuticals requir- 


perature for pres- 
ervation. 


Custom Scientific Instruments, Inc. 
541-543 Devon St., Arlington, New Jersey 


ing very. low tem- 


GLASS ABSORPTION 
CELLS KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 


179 East 87 Street, New York, New York 
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Here is the universal camera-microscope 
with which you switch instantly from 
observation to photography. You simply 
shift a prism in the body tube. Per- 
manently aligned research microscope, 
reflex camera and light source are 
combined in one convenient unit. The 
light source of the Panphot provides a 
filament lamp for observation and an 
are light for photomicrography. 


Ground glass in the mirror reflex cam- 
era gives you a clear, large image of the 


&. Leitz, inc. Dept. SC 
468-Fourth Avenue, New York 16, N. Y. 


Please sepd me your brochure on the Leitz Panphot Universal 
Camera-Microscope. 


microscopes 
binoculars 
Leica cameras 
lenses Street 
City 


LEITZ PANPHOT 
UNIVERSAL 


CAMERA-MICROSCOPE 


subject to be photographed. The camera 
accommodates 3%” x 4%” plates or cut 
film (for black and white or color work). 
It is adaptable to 4” x 5” plates or films. 


The Leitz Panphot Universal Camera- 
Microscope was designed for utmost ver- 
satility. It can be quickly and easily 
adapted to the Ultropak, phase micro- 
scopy, dark-field work, observation un- 
der polarized light, and many other uses. 


&. iNC., distributor of world-famous 
products of Ernst Leitz, Wetzlar, Germany. 
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Safety engineered for 

automatic electrical 
disconnect when 

cover is removed 


THE RECO 


APPARATU S ... for separations of organic or 


Applicable for 
clinical estimation of 
human blood 
protein constituents 


PRICE: RECO Model E-800-2 Paper Electro- 
phoresis Apparatus, consisting of Power Unit 
and Migration Chamber, complete, $290.00 

(Price does not include Automatic Timer) 
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RECO Paper Chromatographic Equipment also 
available: Chromatocabs (for two-dimensional separ- 
ations). ..Drying Ovens... Electric Desalter (for removal 
of inorganic salts from organic and amino acids)... Racks, 
Stainless steel and Pyrex (for one-dimensionai separa- 
tions)...Pyrex Chromatography Jars (with specially ground 
top edges)... Pyrex Solvent Troughs (or complete assem- 
blies)...Densitometers...Ultra Violet Lamps...Disc Cham- 
bers ...Stainless Steel Clips... Pyrex Indicator Sprayers 
...Micro Pipets. Write for General Catalog. 


Foreign inquiries solicited. Delivered prices quoted on request. ' 


MANUFACTURED BY 


RESEARCH EQUIPMENT Corporation 


inorganic compounds having 
electro-migratory characteristics 
when electric potential 

is applied. 


a 
SPECIAL FEATURES 


Water Cooled Surface for Paper or Starch... The plat- 
form surface, on which buffer saturated filter paper or 
starch is placed, is cooled by circulating water (see illus- 
tration) to reduce evaporation and minimize change in 
buffer solution during operation, thus permitting use of 
high voltages. 


Power Unit supplies 0-720 volts at 200 miliamps con- 
tinuously variable, with 3%-inch volt-meter and 3%-inch 
double scale miliamp meter reading 0-20 and 0-200 mili- 
iamps for accurate current measurements. Direct current 
measurements. Direct current ripple is reduced by means 
of a choke-capacitor filter. Multiple power outlets avail- 
able at nominal extra cost. For 115 volts AC. 


+ Anti-diffusion plates in electrode troughs reduce any 


changes in electrolyte at the paper due to electrolysis. 


+ Platform surface is quickly adaptable for either paper 


or starch paste by means of end gates. 


+ Electrode vessels easily dismounted for cleaning. 
+ Automatic timer for use in conjunction with power sup- 


ply (at additional cost). 
Write for Brochure $S-10 


1135 THIRD STREET - OAKLAND 20, CALIFORNIA + TWinoaks 3-0556 


when issued. 
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CABINETS for Continuous 
Vertical Curtain Electrophor- 
esis Apparatus will be offered 
shortly. If interested, request 
Brochure S-12 to be mailed 
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Kodak reports to laboratories on: 


Ektar lenses for 70mm cameras...setting the valves in a chemical plant... 


a new idea in photographic emulsion making 


The new lenses 


It is conceivable that these three 
lenses are going to usher in a new 
phase in camera design. Whether 
they will or not depends on the 
eagerness with which designers at- 
tack the problem of 70mm film. 


{ 
Kodak Ektar Lens, 22-inch f/4.5 


field to corners of 70mm frame 
distortion 23.1° from axis 
distortion 33.5° from axis 


Kodak Ektar Lens, 4-inch f/2.8 
back focal length 


field to corners of 70mm frame 
distortion 18° from axis 
distortion 22° from axis 


Image quality of these lenses is 
good, very good indeed—so extraor- 
dinarily good that the 70mm nega- 
tives are probably fairly close for 
over-all detail content to big nega- 
tives made by many an acceptable 
lens of considerably longer focal 
length. Rarely has a designer so 
freely been given his head, and rarely 
has one tried so hard and succeeded 
so well in working out a series of 
lenses with the sharpest imagery for 
one fixed picture area. 

Since we are also a manufacturer 
of film, you might think that we 
wouldn’t have wanted him to try so 
hard to make 70mm film do the 
work of wider film. However, we 
decided long ago that that kind of 
thinking was no way to get ahead 


in the business world. 


Sorry, we're not in a position to sell 
you one of these lenses. We are prepared 
to enter into negotiations for the manu- 
facture of quantities of them to individ- 
ual mounting specifications. Address in- 
quiries to Eastman Kodak Company, 
Special Products Sales Division, Roch- 
ester 4, N. Y. Have you ever thought of 
us as a contract shop for optics ? 


A chemical plant is a fancy plumb- 
ing job animated by an idea. We 
have one at Longview, Texas, ani- 
mated by this idea: 

CH;CH.CH.CHO+(CH;),CHCHO 
In words, natural gas, refinery by- 
product propane, and steam are 
turned into butyraldehyde, normal 
or iso. (This is known as the Oxo 
Process.) 

Right now the valves are set for 
a certain ratio of normal to iso. 
We have a very strong and ever- 
growing internal demand for com- 
pounds that start from n-butyralde- 
hyde. The isobutyraldehyde, per- 
haps reduced to isobuty! alcohol or 
oxidized to isobutyric acid, leaves 
our hands at an earlier stage in its 
career. The iso aldehyde, alcohol, 
and acid are all points of departure 
for a great variety of interesting re- 
actions. Most of these are of more 
industrial importance to other com- 
panies than to us. We should like to 
make certain that all of their voices 
have been heard before deciding 
that our setting of the valves is eco- 
nomically correct. 

One of the principal ways the 
chemical industry grows is through 


the posing of questions like this. A 
reaction becomes practical that was 
impractical before because one of 
the reactants is more abundant than 
it had been. Somebody is likely to 
make money as a result. The key is 
communication. 

If you can see enough connection with 
your problems to send for a free copy of 
“The Chemistry of Ilsobutyraldehyde 
and Its Derivatives,” the first stone in a 
landslide of events may be rolling now. 
Write Eastman Chemical Products, Inc., 
Chemicals Division, Kingsport, Tenn. 
(Subsidiary of Eastman Kodak Com- 
pany). 


Royal Pan 


Once in a while the orderly flow of 
progress in photographic technol- 
ogy makes a gush, and then you 
have something as important as a 
basic advance in emulsion making. 
It’s fairly rare. 

What has happened is that at 
long last we have found some 
stretch in the chains that lock graini- 
ness and light sensitivity in mutual 
bondage. We can make an emulsion 
that gives less graininess without 
yielding sensitivity, or we can have 
Sensitivity without paying in graini- 
ness. The latter seemed the better 
choice for the first commercial ap- 
plication, which we call Kodak 
Royal Pan Film. 

Its graininess is perhaps even a 
little 'ess than that of the highly 
Satisfactory Kodak Super Panchro- 
Press Film, Type B (fastest Kodak 
film hitherto offered the press pho- 
tographer, a connoisseur of emul- 
sion speed), but at the practical 
gamma of 0.7 it has twice the speed. 
Exposure Index is 200 for daylight, 
160 for tungsten. Its characteristic 
curve combines the best features of 
Kodak Super-XX Panchromatic 
Sheet Film and Kodak Super Pan- 
chro-Press Film, Type B. There is 
more exposure latitude, more de- 
velopment latitude, more detail in 
the dark areas, more detail in the 
light areas, less need for dodging 
in printing. 

If your work, business, or hobby has 
been crying out for faster sheet film, all 
you need do now is send someone out to 
the nearest Kodak dealer for some 
Kodak Royal Pan Film. There might 
be several press photographers at 
the counter ahead of him. 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 


its divisions are... serving laboratories everywhere 


back focal length............ 52.63 mm 

+.254 mm Be 

| 

| | | 

a 

+.28 mm 

| 
an 
| 
Kodak Ektar Lens, 8-inch f/4 

a back focal length............153.98 mm 

7 field to corners of 70mm frame...... 24° 

‘i distortion 7.5° from axis......+.035 mm 

distortion 12° from axis.......+.144 mm 
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UNIVERSITY PRESS 


Dynamics of 
Growth Processes 


Edited by 
EDGAR J. BOELL 


Fourteen outstanding leaders in research on 
various aspects of growth present a concerted 
attack on the problem of growth dynamics in a 
symposium sponsored by the Society for the 
Study of Development and Growth. Contribu- 
tors: Gordon E. Dickerson, G. Fankhauser, 
Robert Gaunt, W. W. Greulich, Lloyd M. Koz- 
loff, Aaron Novick, Arthur W. Pollister, Keith 
R. Porter, D. A. Sholl, Folke Skoog, Frederick 
E. Smith, Leo Szilard, D. S. Van Fleet, F. W. 
Went. 312 pages. Plates and diagrams. $7.50 


Frontiers in PARASITOLOGY 


- serves the needs of the prac- ~~ 
“Ghee veterinarian especially well.’’ 


VETERINARY PROTOZOOLOGY 
by ay BILL MORGAN, University of Wisconsin and 
ILLIP A. HAWKINS, Michigan State College 
The discussions of parasite hosts, 
drugs used for treatment of protozoan infections, 
and diagnosis and technical methods makes this 
an especially valuable text for students and prac- 
ticing veterinarians. Research workers, proto- 
zoologists, parasitologists and others will also find 
it a handy _ practical reference work. Copyright 
$5.00. 


only book dealing exclusively 
"with helminth diseases of 
veterinary importance.”’ 


VETERINARY HELMINTHOLOGY 
by ae rT BILL MORGAN, University of Wisconsin and 
ILLIP A. HAWKINS, Michigan State College 
Here i is a unique book that fills an important need 
for a study that emphasizes the morphology, life 
history and taxonomy of parasites found in domestic 
animals. Parasites of each animal discussed are 
treated as a group for more practical and logical 
study by students. Copyright 1949; $6.00. 
Order now.. 


.on approval if you wish...from 


— 
BURGESS PUBLISHING COMPANY 


428 South Sixth Street Minneapolis 15, Minnesota 


The Aim and Structure of 
Physical Theory 


By PIERRE DUHEM, 
Foreword by 
LOUIS DE BROGLIE 
Translated by 
PHILIP P. WIENER 


The first English translation of a landmark 
in science. “There is no question in my mind 
but what students of logic and methods of 
science and of the history of science will be 
most interested in this book. Duhem was a 
most important figure in the work of scientific 
thought.”—/. Bernard Cohen. 

366 pages. $6. 


Order from your bookstore, 
Princeton University Press 
Princeton - New Jersey 


THE RICKETTSIAL 
DISEASES OF MAN 


@ This symposium volume is a comprehensive sur- 
vey of the general field of Rickettsial diseases in 
man. Among the contributors appear the names of 
many of the foremost American authorities in this 
important and relatively new field of medicine. 


@ The first group of papers includes discussions of 
the taxonomy, biology, isolation, and identification 
of vectors, and reservoirs of infection of the Rick- 
ettsial diseases of man. The second group of papers 
is devoted to discussions of serological reactions, the 
Weil-Felix reaction, the complement-fixation and 
agglutination reactions, and the preparation and 
standardization of Rickettsial vaccines. The final 
group of papers treats of insecticides, methods of } 
their application, and mite control. 


To: AAAS Publications 

1515 Mass. Ave., N.W., Washington 5, D. C. 
Please accept my order for one copy of The 

Rickettsial Diseases of Man (74 x 10! 2, cloth- 

bound). My check in correct payment is enclosed 

($5.25 to A.A.A.S. members, $6.25 to those who 

are not members; including postage. ) 


Name 
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ASTROPHYSICS 
NUCLEAR TRANSFORMATIONS, 
STELLAR INTERIORS, 
and NEBULAE 


LAWRENCE H. ALLER, 
University of Michigan 


Reavy 1s May—A comprehensive study of thermal nu- 
clear reactions, the interiors of stars, pulsating variable 
stars, and the interstellar medium. Covers fundamentals | 
and major modern developments in the field. Emphasizes | 
methods and procedures for obtaining results. The book | 
treats of the properties of matter at high temperatures, 
stellar energy generation, internal constitution of stars, 
stellar evolution and the origin of the elements, novae and 
supernovae, gaseous nebulae, with particular attention to 
discoveries achieved by radio astronomy. Illustrated with 
numerous diagrams and photographs, many reproduced 
here for the first time. 52 ills., 10 tables. $12 


ASTROPHYSICS 
THE ATMOSPHERES OF THE 
SUN and STARS 
Also by LAWRENCE H. ALLER 


Now AvaiLaBLe—This pioneering work offers a broad 
survey of both the fundamentals and major developments 
of stellar atmospheres. It includes a brief introduction to 
astronomy and a review of atomic structure and spectra, 
gas laws and velocity distribution, ionization, excitation, | 
dissociation of atoms and molecules, and selected aspects 
of radiation theory. These principles are then applied to 
radiation of the sun and stars, their continuous dark-line 
spectra, solar phenomena, and solar-terrestrial relation- 
ships. Book shows how each principle and formula is ap- 
plied to solving a numerical problem concerned with in- 
terpretation of stars and nebulae. 116 ills., 44 tables, 
412 pages. $12 


FIRST YEAR 
COLLEGE PHYSICS 


CLARENCE E. BENNETT, 
University of Maine 


Just PusiisHep—This new textbook offers a firm 
grounding in classical physics to college freshmen. Im- 
plants the basic physical concepts, emphasizing their 
logical derivation and progression; points up the inter- 
dependence among the various branches of physics. The 
book recognizes learning difficulties of beginning students 
and assumes only a knowledge of elementary algebra, 
geometry, and simple trigonometry. Fundamental theories 
are investigated rigorously to give the student a real un- 
derstanding of physics and its highly logical, integrated 
nature. Applications of theory, concepts of atomic physics, 
and recent developments are discussed. Large selection of 


practical problems in each chapter. 317 ills., 526 pages. .. 
$6 


Order books direct from 


THE RONALD PRESS COMPANY 
15 East 26th Street - New York 10 


A fascinating survey of sexual 
behavior in the animal kingdom 


The Mating Instinct 


By LORUS J. and MARGERY J]. MILNE 


The two well-known natural scientists report on 
sexual behavior in the animal kingdom, in all its 
astonishing and infinite variety. Every page is 
filled with strange facts . . . the exotic, seductive 
dances of certain birds . . . the laborious mate 
search of the turtle . . . the bold precision of the 
female firefly. Written with zest and authority, 
THE MATING INSTINCT is a mine of informa- 
tion for the general reader and student of sci- 
ence. With 21 line drawings by Olaus J. Murie 


At all bookstores @ $4.50 


LITTLE, BROWN & COMPANY 
Boston 6, Massachusetts 


May 7, 1954 


WINTHROP-STEARNS 


DO YOU BUY 
BULK PHARMACEUTICALS? 
INTERMEDIATES? 
AMINO ACIDS? 
REAGENTS? 


Special Chemicals Division 
1450 Broadway, New York 18, N. Y. 


Send Today for 


NAME 
COMPANY OR INSTITUTION .... 
ADDRESS 
CITY ZONE .... STATE .......4.. 


| 
| 
| 
| 
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Outstanding 


McGRAW-HILL BOOKS 


GEOLOGY 


By’O. D. von ENGELN, Cornell University, and 

KENNETH E. CASTER, University of Cincinnati. 

707 pages, $7.50 
A basic text covering both physical and historical 
geology, this book starts with geologic phenomena 
familiar to the student, and, following this considera- 
tion of physical geology, presents the facts of histori- 
cal geology as an outgrowth of physical. A strong nar- 
rative continuity is maintained throughout with logi- 
cal sequences of chapters and topics. P 


GEOLOGY. Principles and Processes 


By W. H. Emmons; GeorceE A. THIEL, University 

of Minnesota; CLINTON R. STAUFFER, California 

Institute of Technology; and IRA S. ALLISON, Ore- 

gon State College. Third edition. 502 pages, $5.50 
A revision of a successful text for college students. 
Some minor changes in arrangement have been made 
and new material added. In simple but technical style, 
the authors present the fundamental concepts of 
physical geology and give the student a scientific view 
of the processes that operate on and in the earth. New 
emphasis is placed on the interpretation of landscape 
and geologic structure as seen from the air, with many 
of these aerial views described. 


PRINCIPLES OF INVERTEBRATE 
PALEONTOLOGY 


By ROBERT R. SHROCK, Massachusetts Institute of 

Technology and Harvard University and W. H. 

TWENHOFEL, University of Wisconsin. McGraw- 

Hill Series in Geology. 816 pages, $12.00 
Presents a systematic treatment of invertebrate fos- 
sils and is so written that it can serve effectively as 
an elementary text by omitting the more detailed 
parts. Considerable emphasis is placed on the mor- 
phology of the soft parts, the architecture and struc- 
ture of the hard parts, and the relations of the latter 
to the former. 


Send for copies on approval 


330 West 42nd Street - New York 36, N. Y. 


McGRAW-HILL BOOK COMPANY, Inc. 
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Meetings & Conferences 


June 

8-9. Summer Conf. for Mathematics Teachers, Norman, 
Okla. (J. B. Freeman, Univ. of Oklahoma, Norman.) 

14-16. American Neurologic Assoc., 79th annual, Atlantic 
City, N.J. (H. H. Merritt, 710 W. 168 St., New York 
32.) 


14-16. American Soc. of Agronomy, Corn Belt Branch, 
annual, Lincoln, Neb. (E. J. Frolik, Dept. of Agron- 
omy, Univ. of Nebraska, Lincoln 3.) 

14-18. American Soc. for Engineering Education, annual, 
Urbana, Ill. (A. B. Bronwell, Northwestern Univ., 
Evanston, Ill.) 

14-18. American Soc. for Testing Materials, annual, Chi- 
cago, Ill. (R. J. Painter, 1916 Race St., Philadelphia 
3, Pa.) 

14-18. Symposium on Molecular Structure and Spectros- 
copy, annual, Columbus, Ohio. (H. H. Nielsen, Dept. 
of Physics, Ohio State Univ., Columbus 10.) 

14-19. American Soc. of Civil Engineers, Atlantic City, 
N.J. (D. P. Reynolds, 33 W. 39 St., New York 18.) 
14-19. Cong. and Exhibition of ]’Aluminium Francais 
and La Société Chimique de France, Paris, France. (R. 

Gadeau, 23 Rue Balzac, Paris 8.) 

16-18. Medical Library Assoc., Washington, D.C. (Col. 
F. B. Rogers, Armed Forces Medical Library, Wash- 
ington 25.) 

16-18. Symposium on Solution of Electrolytes, New 
Haven, Conn. (R. T. Gucker, Jr., Dept. of Chemistry, 
Indiana Univ., Bloomington.) 

16-19. Colloquium of College Physicists, annual, Iowa 
City, Iowa. (G. W. Stewart, Dept. of Physics, State 
Univ. of Iowa, Iowa City.) 

17-19. The Endocrine Soc., Sir Francis Drake Hotel, San 
Francisco, Calif. 

18-19. American Rheumatism Assoc., annual, San Fran- 
cisco, Calif. (W. H. Kammerer, 33 E. 61 St., New 
York 21.) 

18-20. American Soc. for the Study of Sterility, Sir 
Francis Drake Hotel, San Francisco, Calif. 

18-2. Canadian Medical Assoc., Vancouver, Can. (Gen- 
eral Sec., 135 St. Clair Ave., West, Toronto 5.) 

19-20. Soc. for Investigative Dermatology, San Francisco, 
Calif. (H. Beerman, 255 8. 17 St., Philadelphia 3, Pa.) 

20-22. Conf. on Liquid Structure and Acoustics, Provi- 
dence, R.I. (R. B. Lindsay, Dept. of Physics, Brown 
Univ., Providence. ) 

20-28. American Astronomical Soc., Ann Arbor, Mich. 
(C. M. Huffer, Washburn Observatory, Madison 6, Wis.) 

20-23. American Soc. of Agricultural Engineers, annual, 
Minneapolis, Minn. (F. B. Lanham, ASAE, St. Joseph, 
Mich.) 

20-24. American Soc. of Medical Technologists, Miami 
Beach, Fla. (R. Matthaei, Suite 25, Hermann Profes- 
sional Bldg., Houston 25, Tex.) 

20-25. American Inst, of Chemical Engineers, Ann Arbor, 
Mich. (D. L. Katz, Dept. of Chemical Engineering, 
Univ. of Michigan, Ann Arbor.) 

20-25. American Soc. of Mechanical Engineers, semian- 
nual, Pittsburgh, Pa. (C. E. Davies, 29 W. 39 St., New 
York.) 

20-€5. International Meeting on Chemical Engineering 
Aspects of Nuclear Processes, Ann Arbor, Mich. (D. 
L. Katz, Dept. of Chemical Engineering, Univ. of 
Michigan, Ann Arbor.) 

(See the April 16th issue for summer meeting lists.) 
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To be published in June! | 


A historical account of 
a modern science 


AERODYNAMICS 


Selected Topics in the Light 
of Their Historical Development 


By Theodore von Karman 


Former Director of the Guggenheim 
Aeronautics Laboratory, California 
Institute of Technology 


On the one hand, this book is a brief intro- 
duction to the history of aerodynamics, told 
by one who took a leading part in its de- 
velopment. Dr. von Karman enlivens the 
account with incidents and anecdotes from 
his personal experience. 

On the other hand, Aerodynamics: Se- 
lected Topics in the Light of Their Histori- 
cal Development is a presentation of some of 
the fundamentals of aerodynamics by a fa- 
mous teacher of the subject. It explains the 
essential steps by which aerodynamics pro- 
gressed from the conceptions of the seven- 
teenth and eighteenth centuries to the 
knowledge that has enabled us to build and 
fly the supersonic aircraft of today. 


Contents. Preface. Aerodynamic Research before 
the Era of Flight. The Theory of Lift. Theories 
of Drag and Skin Friction. Supersonic Aerody- 
namics. Stability and Aeroelasticity. From the 
Propeller to the Space Rocket. Index. 


Illustrated. $5.00 


Cornell University Press 


ANNOUNCING: 


PROTOPLASMATOLOGIA 


Internationales Handbuch der Protoplasma- 
forschung (international handbook for the 
research in protoplasma) 


Herausgegeben von: 
(edited by) 
L. V. Heiibrunn and 
Philadelphia, Pa. 


F. Weber 
Graz (Austria) 


This handbook will be published in separate 
monographs. | 


TO BE READY SHORTLY | 


CHEMISTRY AND PHYSIOLOGY 
OF MITOCHONDRIA AND 
MICROSOMES ILL. 
edited by: 


Olov Lindberg and Lars Ernster | 
Wenner-Gren’s Institute, Stockholm 


Pre-Publication price $6.50, unbound 


ENDOMITOSE UND ENDOMITO.- 
TISCHE POLYPLOIDISIERUNG 


edited by: 
Lothar Geitler, Vienna (Austria) 


Pre-Publication price $4.50, unbound 


Subscription price for the complete handbook 
and Pre-Publication prices are 20% below 
regular catalogue prices. 


Send your order to: 


Lange, Maxwell & Springer, Inc., 
122 East 55th Street, 


New York 22, N. Y. 
N.B. write for proevectus for complete hand- 
book, 


124 ROBERTS PLACE 
ITHACA, NEW YORK 


May 7, 1954 
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—PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries — at a very low cost 


CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion 
7 times in 1 year 
13 times in 1 year 
26 times in 1 year 
52 times in 1 year 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of each week). 


POSITIONS WANTED 


Biologist, 31, married, Ph.D., Biology, Zoology, Natural History, 
port Botany. Desires college or university teaching position, 
preferably in Middle West. Box 130, SCIENCE. xX 


Chemist, Ph.D., industrial research director, college teaching 
experience, desires responsible position in New England college 
or university. Box 124, SCIENCE. 5/7 


Position Open: Microbiologist with training in biochemistry for 

development of research in cellular metabolism and virus growth 

Midwestern University Medical School. Box 118, SCIENCE. 
4/30; 5/7 


Research Director to develop an active research program for The 
Saratoga Spa at Saratoga Springs, N. Y. Ph.D. with experience in 
physiology. Knowledge of biochemistry also useful, Permanent 
New York Civil Service position (G-27 with salary of $6562-7992). 
Possible appointment to teaching staff of Albany Medical College. 
Write: Dr. Frank W. Reymonds, Medical Director. 5/7, 14 


(a) Physician, preferably internist, to join staff of clinical investi- 
gation, large organization; preferably one interested teaching; East. 
(b) Director, research program, pharmaceutical company; Ph.D. or 
M.D., trained in medical science, experienced with recognized 
pharmaceutical company. (c) Pharmacologist to develop research 
department, small company with expansion program; M.S. or 
Ph.D. in biology with courses in pharmacology eligible ; new re- 
search building; medical center; Midwest. (d) Biochemist well 
qualified protein chemistry, to direct small group in biochemistry 
section; opportunity to become head of chemical research depart- 
ment; activities concerned principally with research directed toward 
new products; West. (e) Woman physician, qualified medical writ- 
ing; research department, one of leading companies; around 
$7500; East. (f) Bacteriologist trained immunology or serology; 
tuberculosis research; medical school department; Midwest. S5-1 
Science Department, Medical Bureau (Burneice Larson, Director) 
Palmolive Building, Chicago. 


Pharmacologist, Ph.D., interested in neuropharmacology with four 
years of experience in that field wishes academic position. Box 
128, SCIENCE. x 


Pharmacologist—Physiologist, Ph.D. Successful teacher, proven 
ability in research and administration. Publications. Strong back- 

‘ound in chemistry. Seeks responsible position, industry or teach- 
ing. Box 127, SCIENCE. 


Physical-Biochemist, 30, Ph.D., 1949. Physical chemistry major, 
six years research experience at foremost institutions, radio- 
chemistry, enzymes, proteins, electrophoresis, ultracentrifuge, 
teaching, publications, seeks industrial or academic position. Box 
132, SCIENCE. 


Physiologist, Ph.D., circulatory and foetal physiology. Desires 
academic, research, or industrial position. Box 131, SCIENCE, X 


Plant Physiologist, Parasitism. Ph.D, 24 years experience, research 
and applied. Desires position in research or teaching mycology, 
physiology or pathology. Box 122, SCIENCE. 5/7 


Young woman, A.B. Botany, M.S. Mycology. Four years teaching 
experience, Biological Science and General Botany. Five years in 
charge culture bureau large pharmaceutical house. Sigma Xi, Phi 
Reta Kappa. Desires teaching or research position. Box 126, 
SCIENCE. x 


Zoologist (Physiological Ecology) Ph.D. 1954. 26. Minors in Bio- 
chemistry, Physiology. Interest in Invertebrates. Desires 
research position. Box 129, SCIENCE. 


(a) Zoologist; Ph.D. (Zoology; Parasitology) ; four years, labora- 
tory instructor; three years, parasitologist, tropical country. (b) 
Bacteriologist; Ph.D.; three years’ teaching; six years, director, 
department industrial bacteriological research. Science Department, 


ical Bureau (Burneice Larson, Director) Palmolive a 


Chicago. 

POSITIONS OPEN 

Bio-Chemist for hospital—Ph.D. preferred. M.S. considered. Ex- 
ience in clinical chemistry desired. Large and growing general 

ospital, Supervisory responsibilities. Congenial envrronment, Please 

in fall detail and state salary requirement. Director 


of Personnel, Albert Einstein Medical Center, York and Tabor 
Rds., Philadelphia 41, Pa. 4/16, 23, 30 — 5/7 


—The MARKET PLACE- 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year B 
13 times in 1 year 
26 times in 1 year J 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


BOOKS AND MAGAZINES 
WANTED TO PURCHASE .. . } 


PERIODICALS libraries and smailer 
SCIENTIFI and BOOKS collections wanted. 
WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


Sets and runs, foreign 
and domestic. Entire 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
vs lists and description of periodical files you are et to sell 
at high market prices. Write Dept. A3S, i. S. CANNER, INC. 
Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries — Sets and runs — Single titles 
Please send us your want list 
STECHERT - HAFNER, INC. 31 East |Oth St., New York 3 
The World’s Leading International Booksellers 
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the MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


PROFESSIONAL SERVICES 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


ANALYTICALAND RESEARCH 
148 ISLIP AVE. 


SINCE 


Food Ingredient & New Drug Studies 
"7 DIGITALIS ASSAYS 


LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


——e RESEARCH 


CONSULTATION 


1 i 1, To: i | Studies 
for the Food, ~ and "alli ed Industries 
Long Island 


i——@ ANALYSES 
48-14 33rd Street, City 1,.N.Y. 


LOOKING FOR A PUBLISHER? 
Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 
VANTAGE PRESS, Inc. © 120 W. 31 St., - 5 York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 2 


WISCONSIN 
zs" LABORATORY SERVICES 
FOUNDATION) Project research and consultation in Bio- 
chemistry, Chemistry, Bacteriology and En- 
tomology 


Amino acid assays and biological protein evalua- 


tions * Vitamin and antibiotic assays © Chick feed- 

ing tests © Pharmacology including warm-blooded 

toxicity studies © Phenol coefficient determinations 
Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


. BOX 2059-V e MADISON 1, WISCONSIN 


SUPPLIES AND EQUIPMENT 


STAINS 


STARKMAN Biological Laboratory 461 Blow 


SUPPLIES “AND EQUIPMENT 


~~ Northeast Biological Laboratory 


Brookfield, New Hampshire 


C57 mice with or without 755 tumors. 
Prices on Request 


with direct optical 
contro! of 


a- DIAMINOPIMELIC ACID= 


pain OF OUR 240 AMINO ACIDS (L, D, DL) 


7 


1500 MANN ASSAYED BIOCHEMICALS 
Price list #120 on Request 
MANN RESEARCH LABORATORIES 


136 Liberty St., New York 6, N. Y. 


HOLTZMAN RAT CO. 


producing a 
HIGH QUALITY WHITE RAT 
for laboratory use. 
R.4, Badger Lane, Madison 5, Wisc. 


ANALYSIS OF AMINO ACIDS 
AND PROTEINS 


SHANKMAN LABORATORIES 


2023 SANTA FE AVENUE, LOS ANGELES 21, CALIFORNIA 


Swiss Mice 
Webster Strain 


May 7, 1954 
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OGY 
BIOCHEMISTY OLOGY 
HISTOR 
MICROSCOPE ILLUMINATORS 
NEW FEATURES...YOUR CHOICE OF 5 MODELS 
| Voriable Grillient Small 
Chemists - Pharmacologists ANALYSES - CONSULTATION - RESEARCH 32° yao tot 
Research Analyses Consultation 
| 
| 
| ID Germantown, N. Y. 


BOOKS + SERVICES*+ SUPPLIES + EQUIPMENT 


MARKET PLACE 


PROFESSIONAL SERVICES 
All AMINO ACIDS— natural, synthetic, unnatural, 


Rare Sugars, Biochemical Products, Reagents, New 
Pharmaceuticals in stock. Write or phone PLaza 
7-8171 for complete price list. 

17 West 60th Street, 


BIOS LABORATORIES, INC. Sires 


Long-Evans (PAF) 


RATS 


Bred for Research Work by Research Workers 
PACIFIC ANIMAL FARMS 


SUPPLIES AND EQUIPMENT 


HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 


or further information write 


HORMONE ASSAY LABORATORIES, Int. Chicago 29, IIL, 


8159 South Spaulding Ave. 


INSTRUMENTS TRADING CENTER 
INSTRUMENTS FOR SCIENCE 


' BUY — SELL — TRADE 
H 


122 GOLDEN GATE—SAN FRANCISCO 2, CALIF. 


2457 Fletcher Dr., Los Angeles 39, Calif. 


Hamsters Guinea Pigs Rabbits 


L-METHIONINE-ME MANOR FARMS 


14 Staatsburg, New York 
and other tagged compounds 
indo Rd. 


RESEARCH Tel. Staatsburg 3278 
OF HIGH RADIOPURITY 
d 194 


DENTAL CARIES and FLUORINE— 


7¥2 x 102, clothbound, double column, XI + 111 pages 


FROM THE CONTENTS: 
H. Trendley Dean Epidemiological Studies in the United States 
Robert Weaver Epidemiological Studies in the British Isles and India 
T. Ockerse Fluorine and Dental Caries in South Africa 
Philip Jay and Epidemiological Aspects of Oral Lactobacillus Counts in Fluoride 


Francis A. Arnold, Jr. 


and Non-Fluoride Arcas 
Wallace D. Armstrong 


Chemical Differences of Caries Susceptible and Immune Teeth 
and a Consideration of Food Sources of Fluorine 


Harold C. Hodge and Experimental Caries and a Discussion of the Mechanism of Caries 
Reidar F. Sognnaes nhibition by Fluorine 

F. J. McClure Nondental Physiological Effects of Trace Quantities of Fluorine 

8. G. Bibby Topical te plications of Fluorides as a Method of Combatting 
ental Caries 

Francis A. Arnold, Jr. bb > Possibility of Reducing Dental Caries by Increasing Fluoride 
ngestion 

Abel Wolman 


Fluorine and the Public Water Supply 
Published in 1946, this volume is attracting increasing atten- 
tion today. $3.50—Cash order price to AAAS members $3.00 


TO: AAAS, 1515 Mass. Ave., N.W. 
Washington 5, D. C. 


+eeeeeese Please accept my order for 
-» DENTAL CARIES AND FLUORINE 


18A Science, Vol. 119 


if 
- nt 
| 
2 
| 
| 
hs = — 
> 
| 
| 


